LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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Windward Environmental, LLC September 2, 2020
200 West Mercer Street, Suite 401

Seattle, WA 98119

ATTN: Amara Vandervort

amarav@windwardenv.com

SUBJECT: Revised Duwamish AOC4, Data Validation
Dear Ms. Vandervort,

Enclosed are the revised validation reports for the fractions listed below. These SDGs were received
on August 3, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #48785 RV1:

SDG # Fraction

20F0114, 20F0118, 20F0339 Semivolatiles, Hexachlorobenzene, Polychlorinated
20F0352, 20F0359, 20F0392 Biphenyls, Metals, Wet Chemistry, Polychlorinated
20F0407, 20F0437, 20F0438 Dioxins/Dibenzofurans

The data validation was performed under Stage 2B guidelines. The analyses were validated using
the following documents, as applicable to each method:

° Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial Design
of Upper Reach: Pre-Design Investigation; May 2020

° USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

° USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

° USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update Il, September 1994; update 1I1B, January 1995;
update Ill, December 1996; update IlIA, April 1998; IlIB, November 2004; update 1V,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.
Sincerely,
F= =g
Pei Geng

pgeng@lab-data.com
Project Manager/Senior Chemist
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Attachment 1

Stage 2B/4 (client Select) EDD

LDC #48785 (Windward Environmental, LLC - Seattle WA / Duwamish AOC4)

(3) PAHs 1) Metals Total
DATE | DATE | SVOA | (8270E | Pest PCBs | Metals | (6020A- Hg Dioxins [ TOC | Solids
| DC SDG# REC'D | DUE |(8270E)| -SIM) | (8081B) | (8082A) | (6020A) |UCT-KED)|(7471B) | (1613B) | (9060A) | (2540G)
Matrix: Water/Sediment WIS |]W]S|W]S|W|]S|W]S|W S |W|S|w]S|W]S]|W]|S WlS |[W[S]|W]S |[W S
A 20F0114 08/03/20J08/24/20f 0 | 6 JO | 6 JO |6 J]O [11]J]O |6 ] O 10]Joj6]Jol4]o]f11]jo(f11
B 20F0118 08/03/20]08/24/20f 0 |12 ) 0 |12]J 0 J11] 0 {11 ] 0 J11] O 11 ]J0 J11]Jo | 3]0 |11]o0 {11
C 20F0339 08/03/20J08/24/20f 0 |10}J 0 J10] O J10] O 10} 0 J10] O 10 Jo J10]JO0 |20 J10] 0 |10
D 20F0352 08/03/20]08/24/20f 0 |11 ] 0 |10] 0 J10] O [10] 0 J10] O 10 Jo J10jJo |1 o J10] 0 |10
E 20F0359 08/03/20J08/24/20f 0 |16 ] 0 |16 ] O |16 ] 0 [16 ] 0 J16] O 16 )]0 J16]0 |20 ]J16] 0 |16
F 20F0392 08/03/20J08/24/20f 0 | 1 JO |1 ]JOJ1]O0(f[19]0]1 0 13)J0]J1]0}|4]0]13]0 |13
G 20F0407 08/03/20J08/24/20f 0 | 5 JOo |5 ]JO0 |5 ]0|6]0]J5]O0 5]J]ojJ5]o]J1]0}J5]0]S5
H 20F0437 08/03/20J08/24/20{ - | - |} - | -] - | - | O | 1 - | - - - - {-1-1-]0}1}]0/{1
| 20F0438 08/03/20J08/24/20f 0 | 6 JO |6 JO |6 |]O |6 ]O0]6]O 6 J]oj]6]Jo|J1]O0}]6]O]6
[otal T/IPG 0 |[67]0]66]0]65[]0]|9]0|65] 0 |8 JO|65]0]18]0]83] 0 |83 ojJojofojojJo]o 683

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPs
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LDC Report# 48785A2a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Duwamish AOC4
August 19, 2020
Semivolatiles
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-IT365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-IT361 20F0114-12 Sediment 06/05/20
LDW20-SC322MS 20F0114-07MS Sediment 06/05/20
LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DF TPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all compounds.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.
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VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits with the following exceptions:

Associated
SRM ID Compound %R (Limits) Samples Flag AorP
BIF0484-SRM1 Anthracene 52.2 (57-143) All samples in SDG J (ali detects) P
20F0114 UJ (all non-detects)

X. Field Duplicates

Samples LDW20-SC336 and LDW20-SC336FD and samples LDWZ20-IT365 and
LDW20-IT365FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:

Concentration (ug/Kg)

Compound LDW20-SC336 LDW20-SC336FD RPD
Naphthalene 31.5U 19.4 Not calculable
2-Methylnaphthalene 31.5U 12.4 Not calculable
Phenanthrene 85.9 109 24
Anthracene 15.9 12.8 22
Fluoranthene 208 177 16
Pyrene 202 182 10
Butylbenzylphthalate 2.8 14.7 136

4
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Concentration (ug/Kg)

Compound LDW20-SC336 LDW20-SC336FD RPD
Benzo(a)anthracene 70.9 59.5 17
Chrysene 107 99.6 7
Bis(2-ethylhexyl)phthalate 113 104 8
Benzofluoranthenes, total 219 191 14
Benzo(a)pyrene 85.6 75.4 13
Indeno(1,2,3-cd)pyrene 64.5 554 15
Dibenzo(a,h)anthracene 18.0 14.0 25
Benzo(g,h,i)perylene 78.4 61.6 24

Concentration (ug/Kg)

Compound LDW20-IT365 LDW20-IT365FD RPD
Phenanthrene 13.0 15.7 19
Fluoranthene 33.8 32.8 3
Pyrene 34.9 33.7 3
Benzo(a)anthracene 12.5 13.2 5
Chrysene 18.3 17.8 3
Bis(2-ethylhexyl)phthalate 49.8U 32.8 Not calculable
Benzofluoranthenes, total 36.6 351 4
Benzo(a)pyrene 16.5 14.6 6
Indeno(1,2,3-cd)pyrene 11.2 10.7 5
Benzo(g,h,i)perylene 13.3 12.4 7

Xl. Internal Standards

All internal standard areas and retention times were within QC limits.

V:ALOGIN\WINDWARD\DUWAMISH\48785A2A_WI3.DOC
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Xll. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIll. Target Compound Ildentifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to SRM %R, data were qualified as estimated in six samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles - Data Qualification Summary - SDG 20F0114

Sample

Compound

Flag

AorP

Reason

LDW20-SC322
LDW20-SC336
LDW20-SC336FD
LDW20-IT365
LDW20-IT365FD
LDW20-T361

Anthracene

J (all detects)
UJ (all non-detects)

Standard reference materials
(%R)

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0114

Duwamish AOC4

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A2a VALIDATION COMPLETENESS WORKSHEET Date: 08 /14 4
SDG #:__20F0114 Stage 2B Page: | of |

Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer::gi _—
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments  (Z5+Het bne Ay co)
I._| Sample receipt/Technical holding times S / A Corter Fmps - 18.8C 162°C.12,6°C, [S5og, 9. e,
I__| GC/MS Instrument performance check A B AT o2 ke
1. | Initial calibration/ICV A / A \C4L ¢ 20 Z \RJ <€ %6 73
V. _| continuing calibration A CcN & 29/
V. Laboratory Blanks A
V1. | Field blanks N
VIl | Surrogate spikes A
V1. | Matrix spike/Matrix spike duplicates P\
1X. | Laboratory control samples N SBRM (ne LS )
X | Field duplicates I PE 2/% : 4 /9 )
Xl. | Internal standards A
Xli. | Compound quantitation RL/LOQ/LODs N
Xiil. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SC322 20F0114-07 Sediment 06/05/20
2 | 1LDW20-sC336 D 20F0114-08 Sediment 06/05/20
3 LDW?20-SC336FD p, 20F0114-09 Sediment 06/05/20
4 LDW20-IT365 D Y 20F0114-10 Sediment 06/05/20
5 LDW20-IT365FD D Y 20F0114-11 Sediment 06/05/20
6 LDW20-IT361 20F0114-12 Sediment 06/05/20
7 LDW20-SC322MS 20F0114-07MS Sediment 06/05/20
8 LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
9
10
Notes:
BT Fo4€4- bkt
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'IyIETHOD_: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A, Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA Dibenzothiophene

A1l

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)_anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine
F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
|. 4-Methylphenol II. 4-Nitrophenol l1l. Benzo(a)pyrene lill. 1,4-Dioxane 1. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 0,0,0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol 00. 4-Nitroaniline 0O0O0. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlorophenol QQ: N-Nitrosodiphenylamine QQAQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthaléne SS. Hexachlorobenzene §S8S. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachiorophenol . U1. Famphur
V. 4-Chloro-3-methyiphenol WV. Anthracene VVV.Benzonaphthothiophene VWWV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine
W. 2-Methyinaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethyinaphthalene XXXX. 3-Metﬁylcholanthrene X1. Pentachloroethane
Y. 2,4,6-Trichlorophenol YY. Fiuoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4,5-Trich|orophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropens Z1. o-Toluidine

COMPNDL_SVOA long list.wpd
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LDC#__ A87¥E Nia

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

7
METHOD: GC/MS BNA (EPA SW 846 Method 827052)

Was a LCS required?
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y/ N/A
Y /A

Page: _\__of_i

Reviewer: G
2nd Reviewer:

LCS LCSD
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Ligﬁts) Associated Samples Qualifications
PLFodsd- SAML  \W 522 (E7-#4>) A (Wapet) | T/us /®
~ 4 et

~ I~~~ ]~~~ |~ == |- - |-
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LDC#: 48785A2a

VALIDATION FINDINGS WORKSHEET
Field Duplicates

METHOD: GCMS SVOA (EPA SW 846 Method 8270E)
Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

N NA
NA

Page:_1_of 1_
Reviewer: JVGE
2nd Reviewer:

Concentration (ug/Kg)
RPD
Compound 2 3

S 315U 194 NC
w 31.5U 124 NC
uu 859 109 24
w 15.9 12.8 22
YY 208 177 16
zz 202 182 10

AAA 28 14.7 136
ccc 709 595 17
DDD 107 996 7
EEE 113 104 8
A2 219 191 14
1] 85.6 75.4 13
J4J 645 55.4 15
KKK 18.0 140 25
| LEL 784 616 24

Concentration (ug/Kg)
RPD
Compound 4 5

uu 130 15.7 19
YY 338 328 3
zz 349 337 3
cCC 125 13.2 5
DDD 18.3 17.8 3
EEE 49.8U 32.8 NC
A2 36.6 35.1 4
1] 155 146 6
JJJ 11.2 10.7 5
L LLL 133 124 7
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LDC Report# 48785A2b

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Duwamish AOC4
August 20, 2020
Semivolatiles
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-IT365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-1T361 20F0114-12 Sediment 06/05/20
LDW20-SC322MS 20F0114-07MS Sediment 06/05/20
LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
02/28/20 N-Nitrosodiphenylamine 34.4 All samples in SDG J (all detects) A
20F0114 UJ (all non-detects)

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

VALOGIN\WINDWARD\DUWAMISH\48785A2B_WI3.D0OC



Associated
Date Compound %D Samples Flag AorP

06/24/20 Benzoic acid 31.0 All samples in SDG J (all detects) A
20F0114

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

The laboratory has indicated that there were no laboratory control samples (LCS)
analyses performed. No data were qualified since the standard reference materials
(SRM) were reported.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

X. Field Duplicates
Samples LDWZ20-SC336 and LDW20-SC336FD and samples LDW20-IT365 and

LDW20-IT365FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:
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Concentration (ug/Kg)
Compound LDW20-SC336 LDW20-SC336FD RPD
Benzyl alcohol 29.9 32.8 9
Benzoic acid 153 56.0 93
N-Nitrosodiphenylamine 7.9U 3.1 Not calculable
Concentration (ug/Kg)
Compound LDW20-IT365 LDW20-IT365FD RPD
1,4-Dichlorobenzene 5.0U 1.1 Not calculable
Benzoic acid 30.8 19.7 44

Xl Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.

XIlll. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and continuing calibration %D, data were qualified as estimated in six
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Semivolatiles — Data Qualification Summary - SDG 20F0114

Sample Compound Flag AorP Reason
LDW20-SC322 N-Nitrosodiphenylamine J (all detects) A Initial calibration verification
LDW20-SC336 UJ (all non-detects) (%D)

LDW20-SC336FD

LDW20-IT365

LDW20-IT365FD

LDW20-IT361

LDW20-SC322 Benzoic acid J (all detects) A Continuing calibration (%D)

LDW20-SC336
LDW20-SC336FD
LDW20-IT365
LDW20-IT365FD
LDW20-IT361

Duwamish AOC4
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG

Duwamish AOC4
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A2b VALIDATION COMPLETENESS WORKSHEET Date: d@/‘%/_éa

SDG #:__20F0114 Stage 2B Page: \ of |
Laboratory: Analytical Resources, Inc. Reviewer:__)
SvoA 2nd Reviewer:

METHOD: GC/MS Polyruclear-Arematic-Hydrocarbons (EPA SW 846 Method 8270E-SIM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

NS« wt Hine

Validation Area Comments +d
I.__| Sample receipt/Technical holding times S\N/ A Covler ’k”\p = '343"0.‘ 16,2'0; )2,6,°C: IS.S‘C, 9.1 €. T
Il. | GC/MS Instrument performance check ‘ A I ', 3."'/')' q.7%; o, 14’; N.g % ’
1. _| Initial calibration/ICV A ‘/SN IchlL ¢« 207, r A& %0 /

Cw e 20l

IV. | Continuing calibration

V. Laboratory Blanks

VI. | Field blanks

VII. | Surrogate spikes

VIII. | Matrix spike/Matrix spike duplicates

ne LCS SRR
b=2> _af

IX. | Laboratory control samples

X. Field duplicates

XI. Internal standards

Xll. | Compound gquantitation RL/LOQ/LODs

Xlil. | Target compound identification

XIV. | System performance

XV. | Overall assessment of data

Mz |z |z >£2)>c>£

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SC322 20F0114-07 Sediment 06/05/20
2 LDW20-SC336 D] 20F0114-08 Sediment 06/05/20
3 LDW20-SC336FD D ¢ 20F0114-09 Sediment 06/05/20
4 LDW20-IT365 V ¥ 20F0114-10 Sediment 06/05/20
5 LDW20-IT365FD D d 20F0114-11 Sediment 06/05/20
6 LDW20-1T361 20F0114-12 Sediment 06/05/20
7 LDW20-SC322MS 20F0114-07MS Sediment 06/05/20
8 LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
9
10
Notes:
FL fo4v4 - P T
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|I_\IIETHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

TA. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA, Dibenzothiophene

A1,

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

ATE. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine
A . 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fiuoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
I. 4-Methylphenol 1I. 4-Nitrophenol 1i. Benzo(a)pyrene 1. 1,4-Dioxane 1. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,0',0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-pheny! ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
j e 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0O0O0O0. 1,2-Diphenylhydrazine 0O1. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol -PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlofophenol ‘»QQ. N-Nitrosodiphenylamine /VQQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl
e 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SS8S. Benzidine S8SS8S. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline ¥ . Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVWV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine

W. 2-Methylnaphthalene

WW. Carbazole

WWW.Benzo(e)pyrene

WWWW.. 2-Picoline

W1. Methapyrilene

X. Hexachlorocyclopentadiene

XX. Di-n-butylphthalate

XXX. 2,6-Dimethyinaphthalene

XXXX. 3-Methyicholanthrene

X1.

Pentachioroethane

Y. 2,4,6-Trichlorophenol

YY. Fluoranthene

YYY. 2,3,5-Trimethyinaphthalene

YYYY. a,a-Dimethylphenethylamine

Y1.

3,3-Dimethylbenzidine

Z. 2,4,5-Trichlorophenol

ZZ. Pyrene

ZZZ. Perylene

ZZZZ. Hexachloropropene

Z1.

o-Toluidine

COMPNDL_SVOA long list.wpd




LT (4413 $1) VALIDATION FINDINGS WORKSHEET Page:_| of |

Initial Calibration Verification Reviewer:___JV.
B-Cim 2nd Reviewer: i
METHOD: GC/MS SVOA (EPA SW 846 Method 82702)
Please see qualifications below for all questions answered "N"."Not applicable questions are identified as "N/A".

Y A N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
/A Were all %D within the validation criteria of <28/30% %D ?
Finding %
# Date Standard ID Compound (Limit: <268-0%/30% Associated/S8amples Qualifications
028 /o] ST C 0029 -SNVA K& 24 .4 A\ Flat ) J/ws /A

ICVsvoa.wpd



LDC #__J$78% A2b VALIDATION FINDINGS WORKSHEET page-._l_of__/
Continuing Calibration Reviewer:__ JVG
2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270~S1m
ase see qualifications below for all questions answered "M". Not applicable questions are identified as "N/A".

§§N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?

N _N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

Yg :; N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: ;(ES) Associated Samples Qualifications
Defafo] KTrootr403s dds 3.0 AN (D) 3 /3 /A

CONCAL.wpd



toc#_ 45785 Al VALIDATION FINDINGS WORKSHEET Page: | of]
Laboratory Control Samples (LCS) Reviewer: __JVG

2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270 E——SlM?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y)N N/A Was a LCS required?

Y(N)N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

LCS LCSD
# LCS/LCSD ID Compound I_ %R (Limits) %R (Limits) RPD {Limits) Associated Samples Qualifications
e _Sinhce. 9RM  wag EFEM Text

No Lcs perfurmed ( ho
( (

|

—~
~—

b~~~ |~~~} ~k I~~~ ~|~]|~]~|~]~]~~~ ]~ ]~
O (N R N L0 I [N | S RN B DN T T D DT R | S D I D D R R
b~ |~ |~~~ ]~}~ ]|~~~ ~|~}~]~1~FHrI~]~ |~~~ |~~~
— |~~~ |~~~ i~~~ ]~~~ ]~~~ |~~~ |-
I~~~ |~~~ I~|~ K|~~~ 1~]~}~1~~KH]~~|~1~}~|~
vvvvvvvuvvvvvvvv‘vvvvvvv

LCSLCSD.wpd



LDC#: 48785A2b

VALIDATION FINDINGS WORKSHEET
Field Duplicates

ETHOD: GCMS SVOA (EPA SW 846 Method 8270E-SIM)
NNNA  Were field duplicate pairs identified in this SDG?

Page:_1 of 1_

Reviewer: _J
2nd Reviewer:

NA  Were target analytes detected in the field duplicate pairs?
Concentration (ug/Kg)
RPD
Compound 2 3
QQQ 299 328 9
PPP 153 56.0 93
QQ 7.9U 31 NC
Concentration {(ug/Kg)
RPD
Compound 4 5
E 5.0U 11 NC
PPP 30.8 19.7 44
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LDC Report# 48785A3a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020
Parameters: Hexachlorobenzene
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-IT365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-IT361 20F0114-12 Sediment 06/05/20
LDW20-SC322MS 20F0114-07MS Sediment 06/05/20
LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and resulits for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:
Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to
15.0%.

lil. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.
The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.
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VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples LDW20-SC336 and LDW20-SC336FD and samples LDW20-IT365 and
LDW20-IT365FD were identified as field duplicates. No results were detected in any of
the samples.

XI. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.

XIl. Target Compound ldentification

Raw data were not reviewed for Stage 2B validation.

Xlll. System Performance

Raw data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Hexachlorobenzene - Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
Duwamish AOC4
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG
20F0114

No Sample Data Qualified in this SDG

Duwamish AOC4
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A3a VALIDATION COMPLETENESS WORKSHEET Date:_08/\4 /2,

SDG #:__20F0114 Stage 2B Page: \ of ]
Laboratory; Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validagi / I':'S:\-st-’ofutt
<
I. | Sample receipt/Technical holding times SN/ A Cosfer -k»"\.p\ = 18, X’C'_ 16, 2°C * '2'0°C, 1S cc. 4.)
1. GC Instrument Performance Check . ! 4'b‘b’. a-7 ‘b)‘ lo.3% )' " 'éoa ’
. | initial calibration/icv A / ’A- \ear L 26/ (AN 202
IV. | Continuing calibration A cn & 2l
V. Laboratory Blanks ’A
vi. | Field blanks N
VII. | Surrogate spikes / ‘S |A 'A"
VII. | Matrix spike/Matrix spike duplicates A '
IX. | Laboratory control samples lA Les /t D
X. | Field duplicates N b= 2/2 4 /S"
Xl. | Compound guantitation/RL/LOQ/LODs N '
Xll. | Target compound identification N
Xlll. | System Performance N
\LXB__1| Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SC322 20F0114-07 Sediment 06/05/20
2 LDW20-SC336 ? ! 20F0114-08 Sediment 06/05/20
3 LDW20-SC336FD ) ) .| 20F0114-09 Sediment 06/05/20
4 LDW20-1T365 P y2 20F0114-10 Sediment 06/05/20
5 LDW20-IT365FD DV 20F0114-11 Sediment 06/05/20
6 LDW20-IT361 20F0114-12 Sediment 06/05/20
7 LDW20-SC322MS - 20F0114-07MS Sediment 06/05/20
8 LDW20-SC322MSD 20F0114-07MSD Sediment 06/05/20
9
10
11
Notes:
BL 70447- u<l(
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LDC Report# 48785A3b

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Data Validation Report

Duwamish AOC4

August 19, 2020
Polychlorinated Biphenyls
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SC169 20F0114-01 Sediment 06/05/20
LDW20-IT215 20F0114-03 Sediment 06/05/20
LDW20-iT240 20F0114-04 Sediment 06/05/20
LDW20-IT247 20F0114-05 Sediment 06/05/20
LDW20-IT310 20F0114-06 Sediment 06/05/20
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-1T365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-IT361 20F0114-12 Sediment 06/05/20
LDW20-SC169MS 20F0114-01MS Sediment 06/05/20
LDW20-SC169MSD 20F0114-01MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846
Method 8082A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Il. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag A orP
06/10/20 SIF0176-SCV1 | 2C Aroclor-1260 21.0 All samples in SDG J (all detects) A
20F0114

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates/internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

IX. Field Duplicates
Samples LDW20-SC336 and LDW20-SC336FD and samples LDW20-IT365 and

LDW20-IT365FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:

Concentration (ug/Kg)

Compound LDW20-SC336 LDW20-SC336FD RPD
Aroclor-1248 31.0 28.3 9
Aroclor-1254 37.0 38.0 3
Aroclor-1260 36.9 34.7 6

Concentration (ug/Kg)

Compound LDW20-IT365 LDW20-IT365FD RPD
Aroclor-1248 5.8 4.7 21
Aroclor-1254 52 6.0 14
Aroclor-1260 45 4.7 4

X. Compound Quantitation

The sample results for detected compounds from the two columns were within 40%
relative percent difference (RPD) with the following exceptions:
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Sample Compound RPD Flag AorP
LDW20-SC169 Aroclor-1248 61.3 J (all detects) A
LDW20-IT247 Aroclor-1248 59.5 J (all detects) A
LDW20-SC336FD Aroclor-1248 aM.7 J (all detects) A
LDW20-IT365FD Aroclor-1254 62.9 J (all detects) A

Raw data were not reviewed for Stage 2B validation.
XI. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and RPD between two columns, data were qualified as estimated in
eleven samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0114

Sample Compound Flag AorP Reason
LDW20-SC169 Aroclor-1260 J (all detects) A Initial calibration verification
LDW20-IT215 (%D)

LDW20-iT240

LDW20-1T247

LDW20-IT310

LDW20-SC322

LDW20-SC336

LDW20-SC336FD

LDW20-IT365

LDW20-IT365FD

LDW20-IT361

LDW20-SC169 Aroclor-1248 J (all detects) A Compound quantitation

LDW20-IT247 (RPD between two

LDW20-SC336FD columns)

LDW20-IT365FD Aroclor-1254 J (all detects) A Compound guantitation
(RPD between two
columns)

Duwamish AOC4
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
20F0114
No Sample Data Qualified in this SDG
Duwamish AOC4

Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A3b

SDG #:__20F0114
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: 0%/t /26
Page:_| of ]

Reviewer: _‘é'g/

2nd Reviewer:

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation A

i)
Comments Hme v a9l

. Sample receipt/Technical holding times

~N
Cooler temp = 18.8% 162°C. 12.4°c. [S,5%C . q.Jc

1. Initial calibration/ICV

S/ A
A s

T o T
\caL ezl o0 T VA

lll._{ Continuing calibration A o € 20/

IV. | Laboratory Blanks p(

V. | Field blanks N

V1. | Surrogate spikes /{S A /A

Vil. | Matrix spike/Matrix spike duplicates A
VIil. | Laboratory control samples K LS / D SKM

IX. | Field duplicates

Y -
=

37= 7/$ . q/o

X. | Compound quantitation/RL/LOQ/LODs

S

XI. | Target compound identification

N

X1l Qverall agsessment of data

A

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SC169 20F0114-01 Sediment 06/05/20
2 LDW20-IT215 20F0114-03 Sediment 06/05/20
3 LDW20-IT240 20F0114-04 Sediment 06/05/20
4 LDW20-IT247 20F0114-05 Sediment 06/05/20
5 LDW20-IT310 20F0114-06 Sediment 06/05/20
6 LDW20-SC322 20F0114-07 Sediment 06/05/20
7 LDW20-SC336 D| 20F0114-08 Sediment 06/05/20
8 L DW20-SC336FD D [ 20F0114-09 Sediment 06/05/20
9 ] LDW20-IT365 P 2 20F0114-10 Sediment 06/05/20
10 | LDW20-IT365FD D v 20F0114-11 Sediment 06/05/20
11 | LDW20-IT361 20F0114-12 Sediment 06/05/20
12 | LDW20-SC169MS 20F0114-01MS Sediment 06/05/20
13 | LDW20-SC169MSD 20F0114-01MSD Sediment 06/05/20
14

15

16 '

| Brrod74- PRI

L:\Windward\Duwamish\48785A3bW.wpd



VALIDATION FINDINGS WORKSHEET

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BHC

K. Endrin

e

U. Toxaphene EE. 2,4-DDT 0O0. trans-Heptachlor epoxide
B. beta-BHC L. Endosulfan Il V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex
C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane
D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane
E. Heptachlor 0. 4,4-DDT Y. Aroclor-1242 1I. Aroclor 1262 SS.
F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT.
G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane Uu.
H. Endosulfan | R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor A%
|. Dieldrin S. alpha-Chlordane CC. 2,4-DDD MM. cis-Nonachlor WWw.
J. 4,4-DDE T. gamma-Chlordane DD. 2,4-DDE NN. cis—Heptachlor epoxide XX.
Notes:
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LDC#__fB87%% A&lo

VALIDATION FINDINGS WORKSHEET
Initial Calibration Verification

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

at type of initial calibration verification calculation was performed?
N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?

N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?

%D or ___ %R

Page:_| of |

Reviewer: Jﬁ%
2nd Reviewer:

# Date Standard ID

Detector/
C

8 /o [20| SIFO76 —SCN

1

Compound

%D
(Limit < 20.0)

Associated Samples

Qualifications

/e

BB

2).0

T/ U3 /4

AL (Det)
A

{W/‘J b‘?) ol )
\v ’ J/

ICV-8081_2.wpd



LDC#: 48785A3b VALIDATION FINDINGS WORKSHEET Page:_1_of 1_
Field Duplicates Reviewer:__JVG
2nd Reviewer:
METHOD: GC PCB (EPA SW 846 Method 8082A)
NA  Were field duplicate pairs identified in this SDG?
YA NA  Were target analytes detected in the field duplicate pairs?

Concentration (ug/Kg)
— RPD
Compound 7 8
Aroclor 1248 31.0 283 9
Aroclor 1254 37.0 38.0 3
|L Aroglor 1260 36.9 347 [
Concentration {ug/Kg)
RPD
Compound 9 10
Aroclor 1248 58 4.7 21
Aroclor 1254 52 6.0 14
Aroclor 1260 45 47 4
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LDC #._ 42755 P3h VALIDATION FINDINGS WORKSHEET Page: _\ of |
Compound Quantitation and Reported CRQLs Reviewer: __JVG

2nd Reviewer: EV ~
METHOD: _ /GC _ HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?

Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
Did the percent difference of detected compounds between two columns./detectors <40%?

If no, please see findings bellow.

@%D Between Two Columns/Detectors
# Compound Name Sample ID Limit (< 40%) Qualifications

Noclor 124¢ 1 6.3 3 &b /A

23 £9.5
4 {77

hocko- | 54 10 lr2.9

Comments: _See sample calculation verification worksheet for recalculations

COMQUA%RPD2col_r1.wpd



LDC Report# 48785A4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Metals

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-1T215 20F0114-03 Sediment 06/05/20
LDW20-1T240 20F0114-04 Sediment 06/05/20
LDW20-1T247 20F0114-05 Sediment 06/05/20
LDW20-IT310 20F0114-06 Sediment 06/05/20
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-IT365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-IT361 20F0114-12 Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental
Protection Agency (EPA) SW 846 Method 6020A
Mercury by EPA SW 846 Method 7471B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.
All technical holding time requirements were met.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Blank ID

Analyte

Maximum
Concentration

Associated
Samples

ICB/CCB

Cadmium

0.034 ug/L

LDW20-SC322

LDW20-SC336
LDW20-SC336FD
LDW20-IT365
LDW20-IT365FD
LDW20-1T361

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks with the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
LDW20-SC336FD Cadmium 0.21 mg/Kg 0.21U mg/Kg
LDW20-IT365 Cadmium 0.11 mg/Kg 0.11U mg/Kg
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Reported Modified Final

Sample Analyte Concentration Concentration
L.LDW20-IT365FD Cadmium 0.11 mg/Kg 0.11U mg/Kg
LDW20-IT361 Cadmium 0.07 mg/Kg 0.07U mg/Kg

VL. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

IX. Serial Dilution

Serial dilution was not performed for this SDG.

X. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

XI. Field Duplicates
Samples LDW20-SC336 and LDW20-SC336FD and samples LDW20-IT365 and

LDW20-IT365FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:

Concentration (mg/Kg)

Analyte LDW20-SC336 LDW20-SC336FD RPD
Arsenic 9.99 11.4 13
Cadmium 0.23 0.21 9
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Concentration (mg/Kg)
Analyte LDW20-SC336 LDW20-SC336FD RPD
Chromium 25.8 26.3 2
Copper 46.3 449 3
Lead 17.0 171 1
Mercury 0.141 0.118 18
Silver 0.16 0.17 6
Zinc 98.6 98.5 0
Concentration (mg/Kg)
Analyte LDW20-IT365 LDW20-IT365FD RPD
Arsenic 4.53 4.39 3
Cadmium 0.11 0.11 0
Chromium 17.0 16.1 5
Copper 19.4 19.6 1
Lead 12.3 8.25 39
Mercury 0.0350 0.0425 19
Silver 0.08 0.09 12
Zinc 59.2 57.3 3

XIl. Internal Standards (ICP-MS)

Raw data were not reviewed for Stage 2B validation.

XIil. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to laboratory blank contamination, data were qualified as not detected in four
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Metals - Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0114

Modified Final
Sample Analyte Concentration AorP
LDW20-SC336FD Cadmium 0.21U mg/Kg A
LDW20-IT365 Cadmium 0.11U mg/Kg A
LDW20-IT365FD Cadmium 0.11U mg/Kg A
LDW20-IT361 Cadmium 0.07U mg/Kg A

Duwamish AOC4
Metals - Field Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A4a

SDG #:__20F0114
Laboratory: Analytical Resources, Inc.

Stage 2B

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

VALIDATION COMPLETENESS WORKSHEET

Date:%@
Page: \ _of

Reviewer:

2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times A— / A‘
Il._ [ ICP/MS Tune A
Ill._| Instrument Calibration AA
IV. | ICP Interference Check Sample (ICS) Analysis 7)
V. Laboratory Blanks S \0\/
VI. { Field Blanks /\/
VII. | Matrix Spike/Matrix Spike Duplicates /\/
VIII. | Duplicate sample analysis /\/t
IX. | Serial Dilution /V
X.__| Laboratory control samples A LC\S ) g % ‘(\1\
Xl. | Field Duplicates 8\’\/ ( Q")/y ) (g \O‘ \
Xil. | Internal Standard (ICP-MS) N NOY ’ (‘M‘é U/@i/
XIlIl. | Sample Result Verification N
X1V | Ouerall Assessment of Data £y
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-IT215 20F0114-03 Sediment 06/05/20
2 LDW20-1T240 20F0114-04 Sediment 06/05/20
3 LDW20-1T247 20F0114-05 Sediment 06/05/20
4 LDW20-IT310 20F0114-06 Sediment 06/05/20
5 LDW20-SC322 20F0114-07 Sediment 06/05/20
6 LDW20-SC336 20F0114-08 Sediment 06/05/20
7 LDW20-SC336FD 20F0114-09 Sediment 06/05/20
8 LDW20-IT365 20F0114-10 Sediment 06/05/20
9 LDW20-IT365FD 20F0114-11 Sediment 06/05/20
10 | LDW20-IT361 20F0114-12 Sediment 06/05/20
11
12
13
Notes:
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LDC #: 48785A4a

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1 of 1
Reviewer:CR

Sample ID Target Analyte List
5to0 10 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
l1to4 As
Analysis Method
ICP
ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn
CVAA Hg




LDC #: 48785A4a VALIDATION FINDINGS WORKSHEET
Laboratory Blank Contaminaticn (PB/ICB/CCB)

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)
Soil preparation factor applied (if applicable):

Page 1of1
Reviewer:CR

Sample Concentration, unless otherwise noted: mg/Kg Associated Samples: 5-10
Sample Identification
Maximum
PB Acti
Analyte || | tcerec L:::I"
(ug/L) 7 8 9 10
cd 0.034 0.21 0.11 0.11 0.07

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is established at
5X the highest ICB, CCB, or PB concentration.



LDC #: 48785A4a VALIDATION FINDINGS WORKSHEET Page1of1

Field Duplicates Reviewer:CR
Method: Metals
Concentration (mg/Kg) RPD
Analyte
6 7

Arsenic 9.99 114 13
Cadmium 0.23 0.21 9
Chromium 25.8 26.3 2
Copper 46.3 449 3
Lead 17.0 171 1
Mercury 0.141 0.118 18
Silver 0.16 0.17

Zinc 98.6 98.5

Concentration (mg/Kg) RPD
Analyte
8 9

Arsenic 4.53 4.39 3
Cadmium 0.11 0.11 0
Chromium 17.0 16.1 5
Copper 19.4 19.6 1
Lead 12.3 8.25 39
Mercury 0.0350 0.0425 19
Silver 0.08 0.09 12
Zinc 59.2 57.3 3
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LDC Report# 48785A6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Wet Chemistry

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SC169 20F0114-01 Sediment 06/05/20
LDW20-1T215 20F0114-03 Sediment 06/05/20
LDW20-1T240 20F0114-04 Sediment 06/05/20
LDW20-1T247 20F0114-05 Sediment 06/05/20
LDW20-IT310 20F0114-06 Sediment 06/05/20
LDW20-SC322 20F0114-07 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
LDW20-IT365 20F0114-10 Sediment 06/05/20
LDW20-IT365FD 20F0114-11 Sediment 06/05/20
LDW20-1T361 20F0114-12 Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method
9060A
Total Solids by Standard Method 2540G

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Initial Calibration

All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VIIi. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

IX. Field Duplicates

Samples LDW20-SC336 and LDW20-SC336FD and samples LDW20-IT365 and
LDW20-1T365FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:
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Concentration (%)

Analyte LDW20-SC336 LDW20-SC336FD RPD
Total solids 45.69 46.44 2
Total organic carbon 2.38 2.29 4

Concentration (%)

Analyte LDW20-IT365 LDW20-IT365FD RPD
Total solids 70.53 69.99 1
Total organic carbon 0.66 0.65 2

X. Sample Result Verification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

V:ALOGIN\WINDWARD\DUWAMISH\48785A6_WI3.DOC



Duwamish AOC4
Wet Chemistry - Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A6 VALIDATION COMPLETENESS WORKSHEET Date:

SDG #:_20F0114 Stage 2B Page:_\ of
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

. Sample receipt/Technical holding times

1l Initial calibration

1. Calibration verification

IV | Laboratory Blanks

V Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VIl. | Duplicate sample analysis

LLD SR
(% V(4 lO/\

VIil. | Laboratory control samples

IX. | Field duplicates

X. Sample result verification

X1 Overall assessment of data

i
R SERN i

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 L.DW20-SC1 69 20F0114-01 Sediment 06/05/20
2 LDW20-IT215 20F0114-03 Sediment 06/05/20
3 LDW20-1T240 20F0114-04 Sediment 06/05/20
4 LDW20-1T247 20F0114-05 Sediment 06/05/20
5 LDW20-IT310 20F0114-06 Sediment 06/05/20
6 LDW20-SC322 20F0114-07 Sediment 06/05/20
7 LDW20-SC336 20F0114-08 Sediment 06/05/20
8 LDW20-SC336FD 20F0114-09 Sediment 06/05/20
9 LDW20-IT365 20F0114-10 Sediment 06/05/20
10 | LDW20-IT365FD 20F0114-11 Sediment 06/05/20
11 | LDW20-IT361 20F0114-12 Sediment 06/05/20
12

13

14

15

Notes:
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LDC #: 48785A6

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page1of1
Reviewer:CR

Sample ID

Target Analyte List

1to 11

Total solids, TOC




LDC #: 48785A6 VALIDATION FINDINGS WORKSHEET Page 1of1

Field Duplicates Reviewer:CR
METHOD: I[norganics
Toncentration ("_A)
Anaiyte RPD
7 8
Total solids 45.69 46.44
TOC 2.38 2.29
Concentration (%
Analyte (%) RPD
L 9 10
Total solids 70.53 69.99 1
TOC 0.66 0.65 2
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Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4

August 19, 2020

Polychlorinated Dioxins/Dibenzofurans

Stage 2B

LDC Report# 48785A21

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0114

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-IT215 20F0114-03 Sediment 06/05/20
LDW20-I1T247 20F0114-05 Sediment 06/05/20
LDW20-SC336 20F0114-08 Sediment 06/05/20
LDW20-SC336FD 20F0114-09 Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and resuits for the
associated samples listed on the cover page. Data validation was performed in accordance
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data
Review (April 2016). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively identified
by the laboratory; however the compound or analyte should be considered not
detected at the reported concentration due to the presence of contaminants
detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not detected
by the laboratory; however the reported quantitation/detection limit is estimated due
to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been qualified.

Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were within
the QC limits for unlabeled compounds and labeled compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration results were within the QC limits for unlabeled compounds
and labeled compounds with the following exceptions:

Concentration Associated Affected
Date Compound (Limits) Samples Compound Flag AorP
06/25/20 | 13C12-1,2,3,4,7,8,9-HpCDF | 73.9 ng/mL (77-129) | LDW20-IT215 1,2,3,4,7,8,9-HpCDF J (all detects) P
LDW20-1T247
06/26/20 | 13C12-1,2,3,6,7,8-HxCDD 79.0 ng/mL (85-118) | LDW20-SC336 1,2,3,6,7,8-HxCDD J (all detects) P
LDW20-SC336FD

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
3
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V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were found

in the laboratory blanks with the following exceptions:

Extraction Associated
Blank ID Date Compound Concentration Samples
BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0114
1,2,3,4,6,7,8-HpCDF 0.166 ng/Kg
OCDF 0.521 ng/Kg
OCDD 1.32 ng/Kg
Total PeCDD 0.175 ng/Kg
Total HoCDF 0.166 ng/Kg

Sample concentrations were compared to concentrations detected in the laboratory blanks.
The sample concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
LDW20-IT215 1,2,3,7,8-PeCDD 0.768 ng/Kg 0.768U ng/Kg
2,3,4,6,7,8-HxCDF 0.203 ng/Kg 0.203U ng/Kg

LDW20-IT247 1,2,3,7,8-PeCDD 0.525 ng/Kg 0.525U ng/Kg
2,3,4,6,7,8-HxCDF 0.416 ng/Kg 0.416U ng/Kg

LDW20-SC336FD 1,2,3,7,8-PeCDD 0.777 ng/Kg 0.777U ng/Kg

VI. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike
and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The results
were within QC limits.
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IX. Field Duplicates

Samples LDW20-SC336 and LDW20-SC336FD were identified as field duplicates. No
results were detected in any of the samples with the following exceptions:

Concentration (ng/Kg)

Compound LDW20-SC336 LDW20-SC336FD RPD
2,3,7,8-TCDF 0.729 0.606 18
2,3,7,8-TCDD 0.356 0.996U Not calculable
1,2,3,7,8-PeCDF 0612 0.430 35
2,3,4,7,8-PeCDF 0.847 0.710 18
1,2,3,7,8-PeCDD 0.913 0.777 16
1,2,3,4,7,8-HxCDF 2.30 1.67 32
1,2,3,6,7,8-HxCDF 0.965 0.822 16
2,3,4,6,7,8-HxCDF 0612 1.04 52
1,2,3,7,8,9-HxCDF 0.575 0.452 24
1,2,3,4,7,8-HxCDD 1.1 0.915 19
1,2,3,6,7,8-HxCDD 3.53 3.23 9
1,2,3,7,8,9-HxCDD 245 2.23 9
1,2,3,4,6,7,8-HpCDF 19.1 16.4 21
1,2,3,4,7,8,9-HpCDF 1.60 1.25 25
1,2,3,4,6,7,8-HpCDD 104 94.5 10
OCDF 458 449 2
OCDD 802 747 7
Total TCDF 6.68 3.17 71
Total TCDD 3.47 1.32 90

5
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Concentration (ng/Kg)
Compound LDW20-SC336 LDW20-SC336FD RPD
Total PeCDF 6.83 5.89 15
Total PeCDD 1.70 1.58 7
Total HXCDF 26.5 23.4 12
Total HXCDD 28.9 27.8 4
Total HpCDF 63.1 54.6 14
Total HpCDD 242 243 0

X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target compounds
were within QC limits.

XI. Compound Quantitation

All compound quantitations were within validation criteria with the following exceptions:

Sample Compound Flag AorP
All samples in SDG 20F0114 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
All samples in SDG 20F0114 All compounds reported as estimated maximum U (all non-detects) A
possible concentration (EMPC) and less than the
reporting limit.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIlll. System Performance

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were rejected
in this SDG.

Due to continuing calibration concentration and compounds reported as EMPC, data were
qualified as estimated or not detected in four samples.

Due to laboratory blank contamination, data were qualified as not detected in three
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0114

Sample Compound Flag AorP Reason
LDW20-IT215 1,2,3,4,7,8,9-HpCDF J (all detects) P Continuing calibration
LDW20-iT247 (concentration)
LDW20-SC336 1,2,3,6,7,8-HxCDD J (all detects) P Continuing calibration
LDW20-SC336FD (concentration)
LDW20-IT215 All compounds reported as estimated J (all detects) A Compound quantitation
LDW20-1T247 maximum possible concentration (EMPC) (EMPC)
LDW20-SC336 and greater than the reporting limit.

LDW20-SC336FD
LDW20-IT215 All compounds reported as estimated U (all non-detects) A Compound quantitation
LDW20-1T247 maximum possible concentration (EMPC) (EMPC)
LDW20-SC336 and less than the reporting limit.
LDW20-SC336FD
Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification
Summary - SDG 20F0114
Modified Final
Sample Compound Concentration AorP
LDW20-IT215 1,2,3,7,8-PeCDD 0.768U ng/Kg A
2,3,4,6,7,8-HxCDF 0.203U ng/Kg
LDW20-IT247 1,2,3,7,8-PeCDD 0.525U ng/Kg A
2,3,4,6,7,8-HxCDF 0.416U ng/Kg
LDW20-SC336FD 1,2,3,7,8-PeCDD 0.777U ng/Kg A

Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -

SDG 20F0114

No Sample Data Qualified in this SDG
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LDC #:__48785A21

SDG #._ 20F0114
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: osA4 fo

Page:_| of
Reviewer: /
2nd Reviewer:

—

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

y-

Validation A

ASFTCA et 4’»«‘“
+L¢0‘D, /

Comments

l. Sample receipt/Technical holding times

1. HRGC/HRMS Instrument performance check A

Cooler temp = 185°c y,29¢ V20°c 19.5% 4.lC
+ 1 1 1 !
14-5"‘;; 4.7°c  lo2'c 1.8 '

1. Initial calibration/ICV

\eaL = 20/35% e @ Ui

IV. | Continuing calibration

w = Qe bmits

V. Laboratory Blanks

VI. | Field blanks U
N

VII. | Matrix spike/Matrix spike duplicates

VIII. | Laboratory control samples A- LCS , S K'M
IX. | Field duplicates gll\\ .b = % /4"
X. | Labeled Compounds A '
Xl. | Compound quantitation RL/LOQ/LODs N Em FG = J 0(?“5 [ g E-L> ! ‘/{ E 21_,\)
Xll. | Target compound identification N ) . 4
Xill. | System performance N
XIV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-IT215 20F0114-03 Sediment 06/05/20
LDW20-IT247 20F0114-05 Sediment 06/05/20
LDW20-SC336 P 20F0114-08 Sediment 06/05/20
D 20F0114-09 Sediment 06/05/20

2
3
4 LDW20-SC336FD
5
6

10

Notes:

BILFod¢s  ptiks
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METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D.1,2,3,6,7,8-HxCDD

.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:
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LDC #: 48785A21 VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page:_1_of 1

Reviewer: J%G
2nd Reviewer:

Y Was a routine calibration performed at the beginning of each 12 hour period?
N Were all concentrations within method QC limits for uniabeled and labeled compounds?
Y Did all routine calibration standards meet the lon Abundance Ratio criteria?
Finding lon
' # Date Standard ID Compound Conc:ng/mL (Limits) Abundance Ratio Associated Samples Qualifications
06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) 1,2, BLK (Det) JIUJIP_ (qual P)
06/26/20 SIF0380-CCV1 13C12-D 79.0 (85-118) 3,4 (Det) JIUJIP (qual D)

48785A21 ccv.wpd



LDC #: 48785A21 VALIDATION FINDINGS WORKSHEET Page 1 of 1 __
Blanks Reviewer__JVG
2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y Were all samples associated with a method blank?

Was a method blank performed for each matrix and whenever a sample extraction was performed?
Was the method blank contaminated?

Blank extraction date: 06/22/20
Conc. units: na/Kg

| mako | |

Y
Y

Blank analysis date:_06/25/20 Associated samples: All

1]

0.175 0.88 0.768 /U L6 525 /4 0177 /1
0.0946" 047 v.203/ o4/ | I
0.166 0.83
0.521* 2,61
132 6.60
0.175 0.88
|_ o166 | osa Il | .

*EMPC

48785A21 mb.wpd



LDC#: 48785A21

Field Duplicates

VALIDATION FINDINGS WORKSHEET

Page: 1 of 1
Reviewer:__JVG

2nd Reviewer:

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 1613B)

NNA  Were field duplicate pairs identified in this SDG?

NA  Were target analytes detected in the field duplicate pairs?
1 1]
" Concentration (ng/Kg)
RPD
Compound 3 4
0.729 0.606 18
0.356* 0.996U NC

I 0.612 0.430 35

J 0.847 0.710 18

B 0.913* 0.777 16

K 2.30 1.67 32

L 0.965 0.822 16

M 0.612* 1.04 52

N 0.575* 0.452 24

c 1.11 0.915 19 I

D 3.53 3.23 9

E 2.45 223 9

o] 19.1 15.4 21

P 1.60 1.25 25 ||

F 104 94.5 10 "
" Q 458 449 2

G 802 747 7

v 6.68 3.7 7

R 3.47 1.32 90

w 6.83 5.89 15

s 1.70 1.58 7 JI

X 26.5 234 12

T 28.9 27.8 4

Y 63.1 54.6 14
Ly 242 243 0
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LDC Report# 48785B2a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 19, 2020
Semivolatiles

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS102-FDRE 20F0118-08RE Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Il. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all compounds.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.
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VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits with the following exceptions:

Associated

SRM ID Compound %R (Limits) Samples Flag AorP
BIF0487-SRM1 Anthracene 49.6 (57-143) All samples in SDG J (all detects) P
Bis(2-ethylhexyl)phthalate 61.1 (62-138) 20F0118 UJ (all non-detects)

Benzo(a)pyrene 48.4 (54-146)

X. Field Duplicates

Samples LDW20-SS102 and LDW20-SS102-FD, samples LDW20-SS102 and LDW20-
SS102-FDRE, and samples LDW20-SS109 and LDW20-SS109-FD were identified as
field duplicates. No results were detected in any of the samples with the following
exceptions:

Concentration (ug/Kg)

Compound LDW20-SS102 LDW20-S8102-FD RPD
Phenanthrene 28.2 36.7 26
Anthracene 14.1 10.0 34
Fluoranthene 725 70.9 2

» Pyrene 742 73.2 1
Benzo(a)anthracene 35.9 30.7 16
Chrysene 68.2 435 44

4
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Concentration (ug/Kg)

VALOGIN\WINDWARD\DUWAMISH\48785B2A_WI3.DOC

Compound LDW20-S5102 LDW20-SS$102-FD RPD
Bis(2-ethylhexyl)phthalate 69.0 60.6 13
Benzofiuoranthenes, total 103 89.3 14
Benzo(a)pyrene 38.7 31.0 22
Indeno(1,2,3-cd)pyrene 271 247 9
Benzo(g,h,i)perylene 19.9U 28.1 Not calculable

Concentration (ug/Kg)

Compound LDW20-S8102 LDW20-SS102-FDRE RPD
Phenol 19.9U 9.0 Not calculable
Naphthalene 19.9U 45 Not calculable
2-Methylnaphthalene - 19.9U 47 Not calculable
Acenaphthylene 19.9U 2.7 Not calculable
Acenaphthene 19.9U 4.5 Not calculable
Dibenzofuran 19.9U 43 Not calculable
Fluorene 19.9U 4.1 Not calculable
Phenanthrene 28.2 31.9 12
Anthracene 141 7.8 58
Fluoranthene 72.5 56.7 24
Pyrene 74.2 57.1 26
Butylbenzylphthalate 19.9U 4.2 Not calculable
Benzo(a)anthracene 35.9 23.6 41
Chrysene 68.2 347 65
Bis(2-ethylhexyl)phthalate 69.0 49.4 33

5




Concentration (ug/Kg)

Compound LDW20-S5102 LDW20-SS102-FDRE RPD
Benzofluoranthenes, total 103 746 32
Benzo(a)pyrene 38.7 251 43
Indeno(1,2,3-cd)pyrene 27 1 20.1 30
Dibenzo(a,h)anthracene 19.9U 8.4 Not calculable
Benzo(g,h,i)perylene 19.9U 24.6 21

Concentration (ug/Kg)

Compound LDW20-SS109 LDW20-SS109-FD RPD
Phenanthrene 28.8 31.3 8
Anthracene 11.1 14.3 25
Fluoranthene 65.6 59.4 10
Pyrene 65.5 57.8 12
Butylbenzylphthalate 20.0U 11.3 56
Benzo(a)anthracene 28.7 29.6 3
Chrysene 447 459 3
Bis(2-ethylhexyl)phthalate 743 63.8 15
Benzofluoranthenes, total 93.7 89.5 5
Benzo(a)pyrene 314 33.3 6
Indeno(1,2,3-cd)pyrene 224 21.9 2
Benzo(g,h,i)perylene 25.4 25.5 0

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
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XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
Xlll. Target Compound Ildentifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were deemed not reportable as follows:

Sample Compound Reason Flag AorP

LDW20-SS102-FDRE All compounds Results from original analyses were Not reportable A
more usable.

Due to SRM %R, data were qualified as estimated in eleven samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles - Data Qualification Summary - SDG 20F0118

Sample

Compound

Flag

AorP

Reason

LDW20-SS159
LDW20-SS167
LDW20-SS158
LDW20-SS5154
LDW20-SS168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117

Anthracene
Bis(2-ethylhexyl)phthalate
Benzo(a)pyrene

J (all detects)
UJ (all non-detects)

Standard reference materials
(%R)

LDW20-SS102-FDRE

All compounds

Not reportable

Overall assessment of data

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0118

Duwamish AOC4

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG
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LDC #:__48785B2a VALIDATION COMPLETENESS WORKSHEET Date:_6%/4 /5,

SDG #:__20F0118 Stage 2B Page:_}of ) _
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

e ( Insafficient Hime ||
Validation Area to cool )
I. | Sample receipt/Technical holding times SN / .A Covler ""”"p. =189 e 6, 2% ] 1260 IS5 1.1
Il. | GC/MS Instrument performance check Aﬁ 4.3 . 4»7"0' 10.2°¢ L .8%
. | initial calibration/icV A /A [Ale 20{ \NE Bv/s
IV. | Continuing calibration A A Nl Zo
V. | Laboratory Blanks A
VI. | Field blanks ,\I
VII. | Surrogate spikes A
VIIl. | Matrix spike/Matrix spike duplicates 'A
IX. | Laboratory control samples SN LC} [ S KM
X. | Field duplicates W p- 1A : 74 12 A
XI. | Internal standards A !
Xll. | Compound guantitation RL/LOQ/LODs N
Xlll. | Target compound identification N
XiV. | System performance N
XV. | Overall assessment of data SV\)
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
: ~
Client ID Lab ID Matrix Date
1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS167 20F0118-02 Sediment 06/05/20
3 LDW20-SS158 20F0118-03 Sediment 06/05/20
4 LDW20-SS154 20F0118-04 Sediment 06/05/20
5 LDW20-SS168 20F0118-05 Sediment 06/05/20
6 LDW20-SS101 20F0118-06 Sediment 06/05/20
7 LDW20-SS102 D ! " Dy 20F0118-07 Sediment 06/05/20
8 LDW20-SS102-FD D 1 20F0118-08 Sediment 06/05/20
9 LDW20-SS102-FDRE D v 20F0118-08RE Sediment 06/05/20
10 | LDW20-SS109 175 20F0118-09 Sediment 06/05/20
11 | LDW20-SS109-FD Dﬂ) 20F0118-10 Sediment 06/05/20
12 | LDW20-SS117 20F0118-12 Sediment 06/05/20
13 | LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
14 | LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20

l. BIFoa%7-pukel
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METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

(A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA, Dibenzothiophene

Al

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)_anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine
F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2"-Oxybis(1-chloropropane) HH. 2,4-Dinitrophénol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
l. 4-Methylphenol II. 4-Nitrophenol lli. Benzo(a)pyrene liil. 1,4-Dioxane 11. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,0',0"-Triethylphosphorothioate
YL. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 0O1. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichiorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl
R 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chioro-3-methyliphenol WV. Anthracene VVV.Benzonaphthothiophene VVWWV. 1,2 4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine
W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane
Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4,5—Trichiorophenoi ZZ. Pyrene ZZZ, Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine
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LDC #__ 48785 24

2

METHOD: GC/MS BNA (EPA SW 846 Method 8270¢)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N _N/A Was a LCS required?
N _N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

VALIDATION FINDINGS WORKSHEET

Laboratory Control Samples (LCS) / SKM

2nd Reviewer:

Page: _| of _'L

Reviewer: _ JVYG

el

L LCS LCSD |
# LCS/LCSD ID Compound l__ %R !Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
PLE09R7-RML YV [H4.6 (57445 AL (wtve) T T/ls /¥?
EEE [GL]1 (L2 [® | ' '
Trr |84 (54146 , ]

(
(
(
(
(
{
(
{
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(
(
(

S DO RN D R NI RN | R RN PR NG [N RO (NI RN NI | SN (PR RN IR NIPRN RPN PP NIPR PO

-~~~ ]~}~l~]~ K|~~~ |~]~]~]~|~HR]~1~|~1~1|~1~ ]|~ |~

b~ |~ |~ |~~~ ]|~ |~~~ I~~~ -~ === |- |-
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LDC#: 48785B2a VALIDATION FINDINGS WORKSHEET Page:_1 of 2_
Field Duplicates Reviewer:_ JVG
2nd Reviewer, =

METHOD: GCMS SVOA (EPA SW 846 Method 8270E)

N NA  Were field duplicate pairs identified in this SDG?
Y/NNA  Were target analytes detected in the field duplicate pairs?

Concentration (ug/Kg)
RPD
Compound 7 8
uu 282 36.7 26
w 141 10.0 34
YY 725 70.9 2
zz 74.2 73.2 1
CCC 35.9 30.7 16
DDD 68.2 435 44
EEE 69.0 60.6 13
A2 103 89.3 14
1 38.7 31.0 22
JJJ 271 247 9
[ LLL 19.9U _28.1 NC
Concentration (ug/Kg)
RPD
Compound 7 9
A 19.9U 9.0 NC
S 19.9U 45 NC
w 19.9U 47 NC
DD 19.9U 27 NC
GG 19.9U 45 NC
JJ 19.9U 43 NC
NN 19.8U 4.1 NC
uu 282 3198 12
w 14.1 78 58
YY 725 56.7 24
z 742 571 26
AAA 19.8U 4.2 NC
ccC 35.9 236 41
DDD 68.2 34.7 65
EEE 69.0 49.4 33
A2 103 7486 32
i 38.7 251 43
JI 27.1 20.1 30
KKK 19.9U 84 NC
| LLL 19.8U 246 21




LDC#: 48785B2a VALIDATION FINDINGS WORKSHEET Page;_ 2 _of 2_
Field Duplicates Reviewer:_ JVG
2nd Reviewer:

WVNA Were field duplicate pairs identified in this SDG?
N NA Were target analytes detected in the field duplicate pairs?

éETHOD: GC MS SVOA (EPA SW 846 Method 8270E)

Concentration {ug/Kg)
RPD
Compound 10 1
uu 288 313 8
W 111 143 2
vy 65.6 594 10
77 655 57.8 12
ARA 20.0U 1.3 56
cce 287 296 3
DDD 447 45.9 3
EEE 743 63.8 15
a2 93.7 89.5 >
n 314 333 6
3 224 219 2
m 254 255 0
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LDC #: 18 755 P2o VALIDATION FINDINGS WORKSHEET

Overall Assessment of Data

METHOD: GC/MS BNA (EPA SW 846 Method 8270}2)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( 2 N N/A Was the overall quality and usability of the data acceptable?

Page: _4_of_’_

Reviewer: J%“-
2nd Reviewer: K

# Date Sample ID Compound

Finding

Qualifications

A &

Conf

VR /A

Comments:

OVR.wpd



Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

LDC Report# 48785B2b

Data Validation Report

Duwamish AOC4
August 20, 2020
Semivolatiles

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS102-FDRE 20F0118-08RE Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
06/26/20 N-Nitrosodiphenylamine 419 All samples in SDG J (all detects) A
20F0118 UJ (all non-detects)

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:
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Associated

Date Compound %D Samples Flag AorP
06/26/20 Pentachlorophenol 23.0 LDW20-SS159 J (all detects) A
LDW20-SS167 UJ (all non-detects)
LDW20-SS158

LDW20-SS154
LDW20-S5168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117

07/09/20 Benzoic acid 33.8 LDW20-SS102-FDRE J (all detects) A
Pentachlorophenol 40.3 J (all detects)

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits with the following exceptions:
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SRM ID

Compound

%R (Limits)

Associated
Samples

Flag

A orP

BIF0487-SRM2

1,4-Dichlorobenzene
1,2-Dichlorobenzene
2,4-Dimethylphenol

28.7 (34-166)
29.1 (36-164)
39.2 (40-160)

All samples in SDG
20F0118

J (all detects)
UJ (all non-detects)

X. Field Duplicates

Samples LDW20-SS102 and LDW20-SS102-FD, samples LDW20-SS102 and LDW20-
SS102-FDRE, and samples LDW20-SS109 and LDW20-SS109-FD were identified as
field duplicates. No results were detected in any of the samples with the following
exceptions:

Concentration (ug/Kg)
Compound LDW20-SS102 LDW20-S$102-FD RPD
Benzyl alcohol 10.8 7.4 37
Benzoic acid 47.0 69.0 38
Concentration (ug/Kg)
Compound LDW20-SS102 LDW20-SS102-FDRE RPD
Benzyl alcohol 10.8 6.6 48
Benzoic acid 47.0 69.0 38
1,4-Dichlorobenzene 5.0U 0.7 Not calculable
N-Nitrosodiphenylamine 5.0U 0.7 Not calculable
Pentachlorophenol 19.9U 2.0 Not calculable
Concentration (ug/Kg)
Compound LDW20-SS109 LDW20-SS109-FD RPD
Benzyl alcohol 18.1 4.9 115
Benzoic acid 33.2 37.2 11

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
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XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIlll. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

In the case where more than one result was reported for an individual sample, the least
~ technically acceptable results were deemed not reportable as follows:

Sample Compound Reason Flag AorP

LDW20-SS102-FDRE All compounds Results from original analyses were Not reportable A
more usable.

Due to ICV %D, continuing calibration %D, and SRM %R, data were qualified as
estimated in eleven samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles — Data Qualification Summary - SDG 20F0118

Sample

Compound

Flag

AorP

Reason

LDW20-S5159
LDW20-SS167
LDW20-SS158
LDW20-SS154
LDW20-85168
LDW20-SS101
LDW20-S5102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117

N-Nitrosodiphenylamine

J (all detects)
UJ (all non-detects)

Initial calibration verification
(%D)

LDW20-SS159
LDW20-SS167
LDW20-SS158
LDW20-85154
LDW20-SS168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117

Pentachlorophenol

J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

LDW20-SS159
LDW20-SS167
LDW20-SS158
LDW20-85154
LDW20-5S168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-S8117

1,4-Dichlorobenzene
1,2-Dichlorobenzene
2,4-Dimethylphenol

J (all detects)
UJ (all non-detects)

Standard reference
materials (%R)

LDW20-SS102-FDRE

All compounds

Not reportable

Overall assessment of data

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0118

Duwamish AOC4

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG
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LDC #:__48785B2b

SDG #.__20F0118
Laboratory: Analytical Resources, Inc.

SVoA
METHOD: GC/MS Relynuclear-Aromatie-Hydrecarbens (EPA SW 846 Method 8270E-SIM)

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: 08/14 ’Zzo

Page: \ of
Reviewer:

2nd Reviewer: ( I _/

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

e

Validation Area Comments  {_ e 1o cosl ) |
I. | Sample receipt/Technical holding times sﬁ\)/ A Covfer +'C'Nlb, = 8, g’C' [6-2°C 12.6°C K <'c 9,
Il. ] GC/MS Instrument performance check A 14.30c \ 1.7c " 10,29¢c " ILge '
iIl. | Initial calibration/ICV A ’,S"\.\ 1Ay =« % 2, rv InNe %6 b
IV. | Continuing calibration §|A) CO\I e 73
V. Laboratory Blanks A
VI. | Field blanks .Q
VII. | Surrogate spikes A-
VIII. | Matrix spike/Matrix spike duplicates P(
IX. | Laboratory control samples 5W L2 . SR-M
x. | Field duplicates S ’D =7 /g 7 A \ O/ﬁ
XI. | Internal standards ,A ’
Xll. | Compound quantitation RL/LOQ/LODs N
XlIl. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data SW
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS167 20F0118-02 Sediment 06/05/20
3 LDW20-SS158 20F0118-03 Sediment 06/05/20
4 LDW20-SS154 20F0118-04 Sediment 06/05/20
5 LDW20-SS168 20F0118-05 Sediment 06/05/20
6 LDW20-SS101 20F0118-06 Sediment 06/05/20
7 LDW20-SS102 D ! , p)/ 20F0118-07 Sediment 06/05/20
8 LDW20-SS102-FD 'b ! 20F0118-08 Sediment 06/05/20
9 LDW20-SS102-FDRE P” 20F0118-08RE Sediment 06/05/20
10 | LDW20-SS109 D 2 20F0118-09 Sediment 06/05/20
11 LDW20-SS109-FD D/,, 20F0118-10 Sediment 06/05/20
12 | LDW20-SS117 / 20F0118-12 Sediment 06/05/20
13 | LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
14 | LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20

. BLFo4q87- Pk v
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METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

=
rA. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA. Dibenzothiophene

Al

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate

EEEE. Biphenyl

E1.

N-Nitrosopyrrolidine

F. 1,2-Dichlorobenzene

FF. 3-Nitroaniline

FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
I. 4-Methylphenol Il 4-Nitrophenol lil. Benzo(a)pyrene 1. 1,4-Dioxane 11. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 0,0',0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M.‘ Isophorone MM. 4-Chiorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol 00. 4-Nitroaniline 00O0. N-Nitrosodimethylamine 0000. 1,2-Diphenythydrazine 01. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQAQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVVV. 1,2 4,5-Tetrachlorobenzene V1. 1,4-phenyienediamine
W. 2-Methyinaphthalene WW. Carbazole WWW Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methyicholanthrene X1. Pentachloroethane
Y. 2,4,6-Trichloropheno! YY. Fluoranthene YYY. 2,3,5-Trimethyinaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4,5—Trichlorophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine

COMPNDL_SVOA long list.wpd
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Loc# A4 785 b2k VALIDATION FINDINGS WORKSHEET
Initial Calibration Verification

METHOD: GC/MS SVOA (EPA SW 846 Method 8270C)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page:_) of ! _

Reviewer:__ J
2nd Reviewer:

N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
YN N/A Were all %D within the validation criteria of s;w@f%/}%D ?
Finding %D
# Date Standard ID Compound (Limit Associated Samples Qualifications
00 /vt fro | STLF039% SCVA Qe -4 Al (Nb +Det> WAV

ICVsvoa.wpd



iocx 3785 P2y

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A
N_N/A

Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

Page:_\ of ]

Reviewer:__ JV,
2nd Reviewer:

Y % N/A
# Date

7

Finding %D Finding RRF
Standard ID Compound (Limit: ;20.0"/5) (Limit:430.0§) Associated Samples Qualifications
06 /26 /Lo NTjooL2.6l85 IT 230 (-8 lo~ 4 Mp) [ Kp HM) JKAS, A4
07/09 f20 NT1020070903 Prp 72.8 1_hez (Dd)
T ‘0. 1] % )

CONCAL.wpd



LDC#_ “B7% PJ@ VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS) /SKM

METHOD: GC/MS BNA (EPA SW 846 Method 8270€)-s/m 7

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Was a LCS required?
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

Page: | of _L

Reviewer: %
2nd Reviewer:

# LCS/LCSD ID Compound _I %R %S:HQ %RL((Eisn?its) RPD (Limits) Associated Samples Qualifications
brFo487-pM2] E %7 o) il (10 +Det T/
E 29,1 Je-l6¢ \ ' ‘
0 29.% (4_‘0_-'('0 y 2

_~ e~~~ ]~~~ ~~ ]~ ]~ |~}|~]~ |~
[ (N RO I B = D Ry | S (U NGRS (W BNOA RO NI B

(
(
(
(
(
(
(
(
(
(
{
{
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(

~ 11—~~~ ]|~|~1~ K
—~ | — |~ |— | — |— 11— K
I~ ~1~f~|~1~—~ I
I~~~ |~}~ ]|~ ]~ I
— |~ |~ |-~ ||~ |-
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LDC#: 48785B2b VALIDATION FINDINGS WORKSHEET Page: 1 of 1_
Field Duplicates Reviewer:_ JVG

2nd Reviewer,__ =

THOD: GCMS SVOA (EPA SW 846 Method 8270E-SIM)
YINNA  Were field duplicate pairs identified in this SDG?
YN NA  Were target analytes detected in the field duplicate pairs?

Concentration (ug/Kg)
2 RPD
Compound 7 8
Qaa 10.8 74 37
PPP 470 24 -
Concentration (ug/Kg)
RPD
Compound 7 2
aqa 1058 6.6 48
PPP 470 69.0 38
E 50U 0.7 NC
oa 50U 0.7 NC
T 19.9U 20 NC
Concentration (ug/Kg)
RPD
Compound 10 1
QaQ 18.1 49 s
PPP 332 372 1

V:\Josephine\FIELD DUPLICATESWM8785B2b windward duwamish.wpd



LDC#__ 4% 78y B b

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

VALIDATION FINDINGS WORKSHEET

Overall Assessment of Data

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

< ;;N N/A

Was the overall quality and usability of the data acceptable?

Page: _\_of_}_

Reviewer: _ JVG
2nd Reviewer:

# Date

Sample ID

Compound

Finding

Qualifications

1

Al

Cof,

NR/A

Comments:

OVR.wpd



LDC Report# 48785B3a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 20, 2020
Parameters: Hexachlorobenzene
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20

VALOGIN\WINDWARD\DUWAMISHW48785B3A_WI3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:
Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\48785B3A_WI3.DOC



Il. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. GC Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to
15.0%.

lll. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.
The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785B3A_WI3.DOC



VIil. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples LDW20-SS102 and LDW20-SS102-FD and samples LDW20-SS109 and
LDW20-SS109-FD were identified as field duplicates. No results were detected in any of
the samples.

XI. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.

XIl. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.

XIlIl. System Performance

Raw data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No resuits were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGIN\WINDWARD\DUWAMISH\48785B3A_WI3.DOC



Duwamish AOC4
Hexachlorobenzene - Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG
Duwamish AOC4
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG
20F0118

No Sample Data Qualified in this SDG

Duwamish AOC4
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\48785B3A_WI3.D0OC



LDC #:__48785B3a VALIDATION COMPLETENESS WORKSHEET Date:03/14 / 20

SDG #:__20F0118 Stage 2B Page:_| of
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer: Z

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments i . ?dgl ﬁw)
I.__| Sample receipt/Technical holding times SN/ A— Covler +cm& = ’8, g ﬁlb.zt ' IZ,G‘Y—' ,S,S“C' 9, 1°¢.
1. | GC Instrument Performance Check N 4,%c 4.7°¢  Iv.2C llgc
II. | Initial calibration/ICV A /] A lcAy ¢ 202 VL 2oh
IV. | Continuing calibration A CN= 20/
V. Laboratory Blanks A‘
Vi._| Field blanks N
VII. | Surrogate spikes / 1S -ALAr
VIli. | Matrix spike/Matrix spike duplicates IA’ l
IX. | Laboratory control samples A LCS /J)
X. | Field duplicates N b D = 7 /3 ’ 1 AO
XI. | Compound quantitation/RL/LOQ/LODs N
Xli. | Target compound identification N
Xlll. | System Performance N
XIV__| Qverall assessment of data é
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 - LDW20-SS159 20F0118-01 Sediment 06/05/20
2 | Lbw2o-ss167 20F0118-02 Sediment 06/05/20
3’ LDW20-SS158 20F0118-03 Sediment 06/05/20
4+ LDW20-SS154 20F0118-04 Sediment 06/05/20
5 | LDW20-SS168 20F0118-05 Sediment 06/05/20
6—’ LDW20-SS101 20F0118-06 Sediment 06/05/20
7— LDW20-SS102 D f 20F0118-07 Sediment 06/05/20
8~ LDW20-SS102-FD D ) 20F0118-08 Sediment 06/05/20
9 | LDW20-$5109 b i d 20F0118-09 Sediment 06/05/20
10 | LDW20-SS109-FD b v 20F0118-10 Sediment 06/05/20
11 | LDW20-SS117 20F0118-12 Sediment 06/05/20
12 | LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
13 | LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
14
5 | BTFoded~ Bri i

L:\Windward\Duwamish\48785B3aW.wpd



LDC Report# 48785B3b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020

Parameters: Polychlorinated Biphenyls
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20

VALOGIN\WINDWARD\DUWAMISH\48785B3B_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846
Method 8082A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\48785B3B_WI3.DOC



I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag AorP
06/10/20 | SIF0176-SCV1 | 2C Aroclor-1260 21.0 All samples in SDG J (all detects) A

20F0118

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785B3B_WI3.DOC



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIii. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

IX. Field Duplicates

Samples LDW20-SS102 and LDW20-SS102-FD and samples LDW20-SS109 and

LDW20-SS109-FD were identified as field duplicates. No results were detected in any of

the samples with the following exceptions:

Concentration (ug/Kg)

Compound LDW20-SS102 LDW20-SS102-FD RPD
Aroclor-1248 21.1 26.5 23
Aroclor-1254 27.4 36.3 28
Aroclor-1260 59.1 452 27

Concentration (ug/Kg)

Compound LDW20-SS109 LDW20-SS109-FD RPD
Aroclor-1248 22.4 18.8 17
Aroclor-1254 32.0 27.6 15
Aroclor-1260 35.4 30.1 16

X. Compound Quantitation

The sample results for detected compounds from the two columns were within 40%
relative percent difference (RPD) with the following exceptions:

Sample

Compound RPD

Flag

AorP

LDW20-SS159

Aroclor-1248 429

J (all detects)
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Sample Compound RPD Flag A orP
LDW20-SS167 Aroclor-1248 42.6 J (all detects) A
LDW20-SS158 Aroclor-1248 50.6 J (all detects) A
LDW20-SS154 Aroclor-1248 48.6 J (all detects) A
LDW20-SS168 Aroclor-1248 60.6 J (all detects) A

Raw data were not reviewed for Stage 2B validation.
Xl. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and RPD between two columns, data were qualified as estimated in
eleven samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0118

Sample Compound Flag AorP Reason

LDW20-SS159 Aroclor-1260 J (all detects) A Initial calibration verification
LDW20-SS167 (%D)

LDW20-SS158
LDW20-SS154
LDW20-SS168
LDW20-SS101
LDW20-S5102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117

LDW20-SS159 Aroclor-1248 J (all detects) A Compound quantitation
LDW20-SS167 (RPD between two
LDW20-SS158 columns)
LDW20-SS154

LDW20-SS168

Duwamish AOC4
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
20F0118

No Sample Data Qualified in this SDG
Duwamish AOC4
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
20F0118

No Sample Data Qualified in this SDG
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LDC #:__48785B3b

SDG #:__20F0118
Laboratory: Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)

Date:%%zo
Page: | o

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Val

( TRSd Folonk |
Validation Area Comments | /e o cosl y
l. | Sample receipt/Technical holding times SN/ k Copler temp = 18.¥°c. 16,2°C _15.5°c 4.1°C 14.3%
II. | mnitial calibration/ICV A Sl ' [2-6v¢, 4.7°C, 1o 71'?\1—(—_'."’23(;(2, ,
.| Continuing calibration 1 CN e 20/
IV. | Laboratory Blanks A
V. | Field blanks M
VI. | Surrogate spikes ,/ 1S A /
VII. | Matrix spike/Matrix spike duplicates A, -
VIII. | Laboratory control samples A L CS
IX. | Field duplicates - D - 7/@ A fo
X. Compound quantitation/RL/LOQ/LODs S',N '
XI. | Target compound identification N
Xll__1 Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS167 20F0118-02 Sediment 06/05/20
3 LDW20-SS158 20F0118-03 Sediment 06/05/20
4 LDW20-SS154 20F0118-04 Sediment 06/05/20
5 LDW20-SS168 20F0118-05 Sediment 06/05/20
6 LDW20-SS101 20F0118-06 Sediment 06/05/20
7 LDW20-SS102 D ] 20F0118-07 Sediment 06/05/20
8 LDW20-SS102-FD 4 1 20F0118-08 Sediment 06/05/20
9 LDW20-SS109 py 20F0118-09 Sediment 06/05/20
10 | LDW20-SS109-FD D v 20F0118-10 Sediment 06/05/20
11 | LDW20-SS117 20F0118-12 Sediment 06/05/20
12 | LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
13 | LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
14
15
16
17 b1 Foqee - Ptk 4
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VALIDATION FINDINGS WORKSHEET

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BHC K. Endrin U. Toxaphene EE. 2,4-DDT 0OO0. trans—Heptachlor epoxide
B. beta-BHC L. Endosulfan Il V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex
C. delta-BHC M. 4,4-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane
D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane
E. Heptachlor 0. 4,4-DDT Y. Aroclor-1242 Il. Aroclor 1262 SS.
F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT.
G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu.
H. Endosulfan | R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor A%
|. Dieldrin S. alpha-Chlordane CC. 2,4-DDD MM. cis-Nonachlor ww.
J. 4,4-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis—-Heptachlor epoxide XX.
Notes:
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Loc#_ 43756 B3b

VALIDATION FINDINGS WORKSHEET

Initial Calibration Verification

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

at type of initial calibration verification calculation was performed? _/%D or__ %R
( :YZ N/A

Ye g ;N/A

Was an initial calibration verification standard analyzed after each ICAL for each instrument?

Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?

Page:_ | of _/_

Reviewer:
2nd Reviewer:

Detector/ %D
# Date Standard 1D olum Compound (Limit < 20.0) Associated Samples Qualifications
i fo o] SLEOIZe=Scvt] ~ 2C BB 2.0 Al D) S5 A

Cpusl B ol
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LDCi#: 48785B3b

VALIDATION FINDINGS WORKSHEET
Field Duplicates

ETHOD: GC PCB (EPA SW 846 Method 8082A)
NNA  Were field duplicate pairs identified in this SDG?

Page:_1_of/1
Reviewer:  JV
2nd Reviewer:

YN NA  Were target analytes detected in the field duplicate pairs?
Concentration (ug/Kg)
RPD
Compound 7 8
Aroclor 1248 211 265 23
Aroclor 1254 274 36.3 28
|LAroclor 1260 59.1 45.2 27
Concentration (ug/Kg)
RPD
Compound 9 10
Aroclor 1248 224 18.8 17
Aroclor 1254 320 276 15
Aroclor 1260 324 §1 16
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LDC #8785 P2 VALIDATION FINDINGS WORKSHEET Page: \of )
Compound Quantitation and Reported CRQLs Reviewer: _ J
2nd Reviewer:

METHOD: 74 GC ___ HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Level IV/D Only

N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
Y N/A Did the percent difference of detected compounds between two columns./detectors <40%7?
If no, please see findings bellow.
@DAD Between Two Columns/Detectors
# Compound Name Sample ID Limit (< 40%) Qualifications
froclor 124% l {2.9 J A /4
2 . 426
2 $0.¢
4 4%, ¢

c bo.6 )

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 48785B4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Metals

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
LDW20-SS159DUP 20F0118-01DUP Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental
Protection Agency (EPA) SW 846 Method 6020A
Mercury by EPA SW 846 Method 7471B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the Iaboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WWINDWARD\DUWAMISH\48785B4A_WI3.DOC



I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Zinc 2.3 mg/Kg All samples in SDG 20F0118
ICB/CCB Arsenic 0.028 ug/L LDW20-SS167

LDW20-SS158
LDW20-SS154
LDW20-SS168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-S§117

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks.
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VL. Field Blanks

No field blanks were identified in this SDG.

VIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)

(Associated Samples) Analyte (Limits) (Limits) Flag AorP
LDW20-SS159MS/MSD | Mercury 144 (75-125) 150 (75-125) J (all detects) A
(All samples in SDG
20F0118)

Relative percent differences (RPD) were within QC limits.
VIIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

IX. Serial Dilution
Serial dilution was not performed for this SDG.
X. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

XI. Field Duplicates

Samples LDW20-SS102 and LDW20-SS102-FD and samples LDW20-SS109 and
LDW20-SS109-FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:

Concentration (mg/Kg)
Analyte LDW20-S$102 LDW20-SS102-FD RPD
Arsenic 8.60 6.10 34
Cadmium 0.12 0.15 22
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Concentration (mg/Kg)

Analyte LDW20-S5102 LDW20-SS$102-FD RPD
Chromium 21.9 217 1
Copper 26.9 26.0 3
Lead 1.5 11.2 3
Mercury 0.189 0.110 53
Silver 0.30 0.12 86
Zinc 65.7 63.3 4

Concentration (mg/Kg)

Analyte LDW20-SS109 LDW20-SS109-FD RPD
Arsenic 9.15 9.67 6
Cadmium 0.13 0.15 14
Chromium 20.5 20.6 0
Copper 30.5 34.5 12
Lead 12.7 12.8 1
Mercury 0.104 0.0916 13
Silver 0.14 0.14 0
Zinc 70.7 71.9 2

XIl. Internal Standards (ICP-MS)

Raw data were not reviewed for Stage 2B validation.

Xlil. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to MS/MSD %R, data were qualified as estimated in twelve samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Metals - Data Qualification Summary - SDG 20F0118

Sample Analyte Flag A orP Reason
LDW20-SS159 Mercury J (all detects) A Matrix spike/Matrix spike
LDW20-SS167 duplicate (%R)

LDW20-SS158
LDW20-SS154
LDW20-SS168
LDW20-SS101
LDW20-SS102
LDW20-SS102-FD
LDW20-SS109
LDW20-SS109-FD
LDW20-SS117
LDW20-SS159DUP

Duwamish AOC4
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Field Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG
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LDC #:__48785B4a VALIDATION COMPLETENESS WORKSHEET Date:mao

SDG #:__20F0118 Stage 2B Page:_| of ]

Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times A‘ /‘A
7
1. ICP/MS Tune
HI. Instrument Calibration A

IV. | ICP Interference Check Sample (ICS) Analysis A
V. | Laboratory Blanks SV\/

VI Field Blanks

{0
VIl. | Matrix Spike/Matrix Spike Duplicates S v
VIII. | Duplicate sample analysis A
IX. ] Serial Dilution /{\/

X. | Laboratory control samples Q [/C S\, S & M
XI. | Field Duplicates S\ A/ / 7)%\_ [q J\\O \

XII. | Internal Standard (ICP-MS) NOFT N

XIil. | Sample Result Verification N

XI\/__| Qverall Assessment of Data A’—

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS167 20F0118-02 Sediment 06/05/20
3 LDW20-SS158 20F0118-03 Sediment 06/05/20
4 LDW20-SS154 20F0118-04 Sediment 06/05/20
5 LDW20-SS168 20F0118-05 Sediment 06/05/20
6 LDW20-SS101 20F0118-06 Sediment 06/05/20
7 LDW20-SS102 20F0118-07 Sediment 06/05/20
8 LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
9 LDW20-SS109 20F0118-09 Sediment 06/05/20
10 | LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
11 LDW20-SS117 20F0118-12 Sediment 06/05/20
12 | LDW20-SS159MS 20F0118-01MS Sediment 06/05/20
13 | LDW20-SS159MSD 20F0118-01MSD Sediment 06/05/20
14 | LDW20-SS159DUP 20F0118-01DUP Sediment 06/05/20
15
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LDC #: 48785B4a

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1of1
Reviewer:CR

Sample ID Target Analyte List
1to11 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
QC: 12-14 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
Analysis Method
ICP
ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn
CVAA Hg




LDC #: 48785B4a VALIDATION FINDINGS WORKSHEET » ' Page 1 of 4
Laboratory Blank Contamination (PB/ICB/CCB) Reviewer:CR

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)
Soil preparation factor applied (if applicable):

Sample Concentration, unless otherwise noted: mg/Kg Associated Samples: All
| ’ Sample Identification
Maximum .
Analyte (m:7Kg) ICB/CCB 'ﬁt‘::’ o
(ug/L) qualifiers
Zn 2.3
Sample Concentration, unless otherwise noted: mg/Kg Associated Samples: 2-11
Sample Identification
pp | Maximum | iion
Analyte (me/Ke) ICB/CCB Level JNO
(ug/L) qualifiers
As 0.028

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is established at
5X the highest ICB, CCB, or PB concentration.



METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)

- LDC #:48785B4a

VALIDATION FiMDINGS WORKSHEETS
Matrix Spike/iviacrix Spike Duplicates

Pagelof1

Reviewer:CR

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the
acceptable limits with the following exceptions:

MS/MSD
ID Matrix |[Analyte |[MS %R |MSD %R |%R Limit RPD |RPD Limit |Associated Samples Qualification [Det/ND
12,13 S Hg 144 150175-125 All Jdet/A Det

Comments:



LDC #: 48785B4a VALIDATION FINDINGS WORKSHEET Page 1 of1

Field Duplicates Reviewer:CR
Method: Metals
Analyte Concentration (mg/Kg) RPD
7 8

Arsenic 8.60 6.10 34
Cadmium 0.12 0.15 22
Chromium 21.9 21.7 1
Copper 26.9 26.0
Lead 11.5 11.2
Mercury 0.189 0.110 53
Silver 0.30 0.12 86
Zinc 65.7 63.3 4

Analyte - Concentration (mg/Kg)m RPD
Arsenic 9.15 9.67 6
Cadmium 0.13 0.15 14
Chromium 20.5 20.6 0
Copper 30.5 34.5 12
Lead 12.7 12.8 1
Mercury 0.104 0.0916 13
Silver 0.14 0.14
Zinc 70.7 71.9
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LDC Report# 48785B6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Wet Chemistry

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS167 20F0118-02 Sediment 06/05/20
LDW20-SS158 20F0118-03 Sediment 06/05/20
LDW20-SS154 20F0118-04 Sediment 06/05/20
LDW20-SS168 20F0118-05 Sediment 06/05/20
LDW20-SS101 20F0118-06 Sediment 06/05/20
LDW20-SS102 20F0118-07 Sediment 06/05/20
LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
LDW20-SS117 20F0118-12 Sediment 06/05/20
LDW20-SS159DUP 20F0118-01DUP Sediment 06/05/20
LDW20-SS102-FDMS 20F0118-08MS Sediment 06/05/20
LDW20-SS102-FDDUP 20F0118-08DUP Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method
9060A
Total Solids by Standard Method 2540G

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

UJ  (Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Initial Calibration

Ali criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) sample analysis was performed on an associated project sample.
Percent recoveries (%R) were within QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIil. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

IX. Field Duplicates
Samples LDW20-SS102 and LDW20-SS102-FD and samples LDW20-SS109 and

LDW20-SS109-FD were identified as field duplicates. No results were detected in any of
the samples with the following exceptions:
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Concentration (%)

Analyte LDW20-S5102 LDW20-8§S102-FD RPD
Total solids 68.17 68.32 0
Total organic carbon 0.87 0.86 1

Concentration (%)

Analyte LDW20-SS109 LDW20-SS$109-FD RPD
Total solids 63.30 64.65 2
Total organic carbon 1.28 1.13 12

X. Sample Result Verification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
- Wet Chemistry - Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0118

No Sample Data Qualified in this SDG
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LDC #.__48785B6 VALIDATION COMPLETENESS WORKSHEET Date:ﬁﬂ[@@

SDG #:__20F0118 Stage 2B Page:__ of\
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

I Sample receipt/Technical holding times

>
>

1] Initial calibration

1. Calibration verification

IV | Laboratory Blanks

\Y Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VIl. | Duplicate sample analysis

B S P AN

LCD, SKXAMN
CT5\(A0)

VIII. | Laboratory control samples

A
<

IX. | Field duplicates

P4

X. Sample result verification

e

X1 Qverall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS167 20F0118-02 Sediment 06/05/20
3 LDW20-SS158 20F0118-03 Sediment 06/05/20
4 LDW20-SS154 20F0118-04 Sediment 06/05/20
5 LDW20-SS168 20F0118-05 Sediment 06/05/20
6 LDW20-SS101 20F0118-06 Sediment 06/05/20
7 LDW20-SS102 20F0118-07 Sediment 06/05/20
8 LDW20-SS102-FD 20F0118-08 Sediment 06/05/20
9 LDW20-SS109 20F0118-09 Sediment 06/05/20
10 | LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
11 | LDW20-SS117 20F0118-12 Sediment 06/05/20
12 | LDW20-SS159DUP 20F0118-01DUP Sediment 06/05/20
13 | LDW20-SS102-FDMS 20F0118-08MS Sediment 06/05/20
14 | LDW20-SS102-FDDUP 20F0118-08DUP Sediment 06/05/20
15
Notes:
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LDC #: 48785B6

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1of 1
Reviewer:CR

Sample ID Target Analyte List
1to11 Total solids, TOC
QC: 12 TS

13,14 TOC




LDC #: 48785B6

METHOD: Inorganics

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Concentration (%) RPD
Analyte
7 8
Total solids 68.17 68.32 0
TOC 0.87 0.86 1
Concentration (%
Analyte () RPD
9 10
Total solids 63.30 64.65 2
TOC 1.28 1.13 12

V:\Christina\Excel WS\Windward - LDW\48785B6
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LDC Report# 48785821

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020

Parameters: Polychlorinated Dioxins/Dibenzofurans
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0118

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS159 20F0118-01 Sediment 06/05/20
LDW20-SS109 20F0118-09 Sediment 06/05/20
LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in accordance
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data
Review (April 2016). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively identified
by the laboratory; however the compound or analyte should be considered not
detected at the reported concentration due to the presence of contaminants
detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not detected
by the laboratory; however the reported quantitation/detection limit is estimated due
to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been qualified.

Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 9.1°C and 18.8°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were within
the QC limits for uniabeled compounds and labeled compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration results were within the QC limits for unlabeled compounds
and labeled compounds with the following exceptions:

Concentration Associated Affected
Date Compound (Limits) Samples Compound Flag AorP
06/26/20 | 13C12-1,2,3,6,7,8-HxCDD 79.0 ng/mL (85-118) | All samples in SDG | 1,2,3,6,7,8-HxCDD J (all detects) P

20F0118

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
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V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were found
in the laboratory blanks with the following exceptions:

Extraction Associated
Blank ID Date Compound Concentration Samples
BIF0465-BLK1 06/22/20 1,2,3,7,8-PeCDD 0.175 ng/Kg All samples in SDG
2,3,4,6,7,8-HxCDF 0.0946 ng/Kg 20F0118
1,2,3,4,6,7,8-HpCDF 0.166 ng/Kg
OCDF 0.521 ng/Kg
OCDD 1.32 ng/Kg
Total PeCDD 0.175 ng/Kg
Total HpCDF 0.166 ng/Kg

Sample concentrations were compared to concentrations detected in the laboratory blanks.
The sample concentrations were either not detected or were significantly greater than the

concentrations found in the associated laboratory blanks with the following exceptions:

Reported Modified Final

Sample Compound Concentration Concentration
LDW20-SS159 1,2,3,7,8-PeCDD 0.400 ng/Kg 0.400U ng/Kg
Total PeCDD 0.700 ng/Kg 0.700J ng/Kg

LDW20-SS109 1,2,3,7,8-PeCDD 0.557 ng/Kg 0.557U ng/Kg
2,3,4,6,7,8-HxCDF 0.371 ng/Kg 0.371U ng/Kg

LDW20-SS109-FD 1,2,3,7,8-PeCDD 0.472 ng/Kg 0.472U ng/Kg
2,3,4,6,7,8-HxCDF 0.403 ng/Kg 0.403U ng/Kg

VL. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike

and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The results

were within QC limits.

V:ALOGIN\WINDWARD\DUWAMISH\48785B21_WI3.DOC




IX. Field Duplicates

Samples LDW20-SS109 and LDW20-SS109-FD were identified as field duplicates. No
results were detected in any of the samples with the following exceptions:

Concentration (ng/Kg)

Compound LDW20-SS109 LDW20-SS109-FD RPD
2,3,7,8-TCDF 0.502 0.395 24
2,3,7,8-TCDD 0.271 0.273 Not calculable
1,2,3,7,8-PeCDF 0.346 0.384 10
2,3,4,7,8-PeCDF 0.585 0.647 10
1,2,3,7,8-PeCDD 0.557 0.472 17
1,2,3,4,7,8-HxCDF 1.99 212 6
1,2,3,6,7,8-HXxCDF 0.682 0.744 9
2,3,4,6,7,8-HxCDF 0.371 0.403 8
1,2,3,7,8,9-HxCDF 0.411 0.352 16
1,2,3,4,7,8-HxCDD 0.632 0.609 4
1,2,3,6,7,8-HxCDD 2.54 243 4
1,2,3,7,8,9-HxCDD 1.57 1.53 3
1,2,3,4,6,7,8-HpCDF 18.3 18.4 1
1,2,3,4,7,8,9-HpCDF 1.47 1.27 15
1,2,3,4,6,7,8-HpCDD 85.2 69.9 20
OCDF 91.2 138 41
OCDD 675 210 105
Total TCDF 5.033 3.55 35
Total TCDD 1.79 0.549 106

5
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Concentration (ng/Kg)
Compound LDW20-SS109 LDW20-$S109-FD RPD
Total PeCDF 4.46 4.95 10
Total PeCDD 1.82 1.91 5
Total HXCDF 234 22.3 5
Total HxCDD 19.3 19.3 0
Total HpCDF 80.5 58.0 32
Total HpCDD 187 157 17

X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target compounds
were within QC limits.

Xl. Compound Quantitation

All compound quantitations were within validation criteria with the following exceptions:

Sample Compound Flag AorP
All samples in SDG 20F0118 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.
All samples in SDG 20F0118 All compounds reported as estimated maximum U (all non-detects) A
possible concentration (EMPC) and less than the
reporting limit.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIll. System Performance

Raw data were not reviewed for Stage 2B validation.
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XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were rejected
in this SDG.

Due to continuing calibration concentration and compounds reported as EMPC, data were
qualified as estimated or not detected in three samples.

Due to laboratory blank contamination, data were qualified as not detected or estimated in
three samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0118

Sample Compound Flag AorP Reason
LDW20-SS159 1,2,3,6,7,8-HxCDD J (all detects) P Continuing calibration
LDW20-SS109 (concentration)
LDW20-SS109-FD
LDW20-SS159 All compounds reported as estimated J (all detects) A Compound quantitation
LDW20-SS109 maximum possible concentration (EMPC) (EMPC)
LDW20-SS109-FD and greater than the reporting limit.

LDW20-SS159 All compounds reported as estimated U (all non-detects) A Compound quantitation
LDW20-SS109 maximum possible concentration (EMPC) (EMPC)
LDW20-SS109-FD and less than the reporting limit.
Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification
Summary - SDG 20F0118
Modified Final
Sample Compound Concentration AorP
LDW20-SS159 1,2,3,7,8-PeCDD 0.400U ng/Kg A
Total PeCDD 0.700J ng/Kg
LDW20-SS109 1,2,3,7,8-PeCDD 0.557U ng/Kg A
2,3,4,6,7,8-HxCDF 0.371U ng/Kg
LDW20-SS109-FD 1,2,3,7,8-PeCDD 0.472U ng/Kg A
2,3,4,6,7,8-HxCDF 0.403U ng/Kg

Duwamish AOC4
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -

SDG 20F0118

No Sample Data Qualified in this SDG
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VALIDATION COMPLETENESS WORKSHEET
Stage 2B

LDC #:__48785B21
SDG #:_ 20F0118

Date: %%/14 éo

Page:_lof |

Laboratory: Analytical Resources, Inc.

Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments QM o c?ol Hime, )
I.__| Sample receipt/Technical holding times S / A Covler temp = 18,8 °G: 16,2°C . IZ.G'C'. IS.8%c. 4. l“CT
Il. | HRGC/HRMS Instrument performance check ﬂ' l 14, 3’&} q-7'CT; '0-2"6; . ?"O
. | initial calibration/ICV A A \CAL & Zo/a; 2 N<8C hmits
IV. | Continuing calibration SN CAl & Ac 11‘”‘4"{‘5
V. Laboratory Blanks Sl[\\
VI. | Field blanks H
VII. | Matrix spike/Matrix spike duplicates N
VIIl. | Laboratory control samples A \’Cj _ S KM
IX. | Field duplicates SV\‘ D = 2/ ?
X. Labeled Compounds A P \
XlI. | Compound quantitation RL/LOQ/LODs N En PC = J 0(—? {‘) (> ﬁ(/) ', w / ZKL)
Xll. | Target compound identification N g
Xlll. | System performance N
XIV. | Overall assessment of data -A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS159 20F0118-01 Sediment 06/05/20
2 LDW20-SS109 20F0118-09 Sediment 06/05/20
3 LDW20-SS109-FD 20F0118-10 Sediment 06/05/20
4
5 ¢ "
6
7
8
9
10
Notes:
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VALIDATION FINDINGS WORKSHEET

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,.2,3,4,7,89-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7.8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:
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LDC #: 48785821 VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1 _
Continuing Calibration Reviewer: JVt

2nd Reviewer:

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y Was a routine calibration performed at the beginning of each 12 hour period?

N Were all concentrations within method QC limits for unlabeled and labeled compounds?

Y Did all routine calibration standards meet the lon Abundance Ratio criteria?

Finding lon
# Date Standard ID 1 Compound Conc:ng/mL (Limits) Abundance Ratio Associated Samples Qualifications
L = see 2 heat 4L

06/25/20 SIF0380-ICV1 13C12-P 73.9 (77-129) BLK NQ (QC only)
06/26/20 SIF0380-CCV1 13C12-D 79.0 (85-118) All_(-blk) (Det) JIUJIP (qual D)
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LDC #. 48785B21

Blanks

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Were all samples associated with a method blank?
Was a method blank performed for each matrix and whenever a sample extraction was performed?

Y

Y
Y
Blank extraction date:

Conc. units: ng/Kg

Was the method blank contaminated?
06/22/20

Blank analysis date:_06/25/20

Associated samples:

VALIDATION FINDINGS WORKSHEET

All

Page _1_of_1

Reviewer.__JYG
2nd Reviewer:

Compound " Blank ID §@Mﬂ&_§é}_mn
| “ BIFO465-BLK1 | (5%) 1 7 3 ]
B 0.175 0.88 0.400 /4 [0.557 /4 o 472/
M 0.0946* 0.47 0.7 / 1 {0.40%/)
0 0.166 0.83
Q 0.521* 2,61
G 1.32 6.60
s 0475 0.88 0.70/3
X 0166 I 083
“EMPC

48785A21 mb.wpd




LDC#: 48785B21

VALIDATION FINDINGS WORKSHEET
Field Duplicates

THOD: HRGC/HRMS PCDD/PCDF (EPA Method 1613B)

é I NA  Were field duplicate pairs identified in this SDG?

NA  Were target analytes detected in the field duplicate pairs?

Page:_1 of 1_
Reviewer:_ JVG
2nd Reviewer,_ &

Concentration (nglKg_)
— RPD
Compound 2 3
0.502 0.395 24
0271 0.273* NC
| 0.346* 0.384* 10
J 0.585 0.647* 10
B 0.557 0.472 17
K 1.99 212 6
L 0.682 0.744 9
M 0.371 0.403 8
N 0.411 0.352 15
o 0.632* 0.609 4
D 254 243 4
E 1.57 153 3
o] 183 184 1
P 1.47 1.27 15
F 852 69.9 20
Q 912 138 41
G 675 210 105
v 5.033 355 35
R 1.79 0.549 106
w 4.46 495 10
s 1.82 1.91 5
X 234 223 5
T 19.3 19.3 0
Y 805 58.0 32
U 187 157 17
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LDC Report# 48785C2a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 19, 2020
Semivolatiles

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
‘conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH48785C2A_WI3.DOC



I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.6°C and 13.3°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

ll. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all compounds.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks

No field blanks were identified in this SDG.
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VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
Xll. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIlil. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Semivolatiles - Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C2a VALIDATION COMPLETENESS WORKSHEET Date: 08/d Ao

SDG #:_20F0339 Stage 2B Page: 1 of !

Laboratory: Analytical Resources, Inc. Reviewer:_
2nd Reviewer:

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments -
I.__| Sample receipt/Technical holding times 9‘&) /-‘ Cvolr M'p, = 15 3°C! 12,6 °C {&ﬁwm )
1. GC/MS Instrument performance check A v 1
. | initial calibration/iCV AA leav ¢ 2o IN= 26 .
IV. | Continuing calibration A CAc 204
V. | Laboratory Blanks A
VI. | Field blanks N
VIl. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples 'A LS — S M
X. ] Field duplicates H
XI. | Internal standards A
Xli. | Compound quantitation RL/LOQ/LODs IN
Xill. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS421 20F0339-07 Sediment 06/17/20
8 LDW20-SS327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0338-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11 LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
12 | LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
13
14 | PLFsq)e-pkf
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LDC Report# 48785C2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Semivolatiles

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection

Sample Identification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.6°C and 13.3°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.

All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
06/26/20 N-Nitrosodiphenylamine 41.9 All samples in SDG J (all detects) A
20F0339 UJ (all non-detects)

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:
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Associated

Date Compound %D Samples Flag AorP
07/08/20 Benzoic acid 21.8 All samples in SDG J (all detects) A
20F0339 UJ (all non-detects)
Pentachlorophenol 29.8 J (all detects)

UJ (all non-detects)

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

X. Field Duplicates
No field duplicates were identified in this SDG.
XI. Internal Standards

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785C2B_WI3.DOC



XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIil. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and continuing calibration %D, data were qualified as estimated in ten
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.

VALOGIN\WINDWARD\DUWAMISH\48785C2B_WI3.DOC



Duwamish AOC4

Semivolatiles — Data Qualification Summary - SDG 20F0339

Sample

Compound

Flag

AorP

Reason

LDW20-SS324
LDW20-SS326
LDW20-SS365
LDW20-SS368
LDW20-SS372
LDW20-SS426
LDW20-SS421
LDW20-S§327
LDW20-SS331
LDW20-SS332

N-Nitrosodiphenylamine

J (all detects)
UJ (all non-detects)

Initial calibration verification
(%D)

LDW20-SS324
LDW20-SS326
LDW20-SS365
LDW20-SS368
LDW20-SS372
LDW20-5S5426
LDW20-SS421
LDW20-S8327
LDW20-SS331
LDW20-SS332

Benzoic acid

Pentachlorophenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0339

Duwamish AOC4

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:  48785C2b VALIDATION COMPLETENESS WORKSHEET Date: %44 /o

SDG #:__20F0339 Stage 2B Page:_\ of |
Laboratory: Analytical Resources, Inc. Reviewer:
S VA 2nd Reviewer:

METHOD: GC/MS Polynuslear-Arematie-Hydroearbons (EPA SW 846 Method 8270E-SIM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
“validation findings worksheets.

Validation Area Comments "
I. | Sample receipt/Technical holding times SW / A Covler "“’”‘P = 13 3¢ ! 2 6 ‘ Mii&%j;dcém , Q
I GC/MS Instrument performance check A !
. | Initial calibration/ICV A /§N \cay = 204 Vad \ A& {
IV. | Continuing calibration M CiAl ¢ 20 ?a
V. Laboratory Blanks A
vI. | Field blanks N
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates P(
IX. | Laboratory control samples ‘A LCS 9 R M
X. | Field duplicates 'Ll f
XI. | Internal standards
Xll. | Compound quantitation RL/LOQ/LODs ;\I
Xlll. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
¥
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS421 20F0339-07 Sediment 06/17/20
8 LDW20-SS327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0339-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11 LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
12 | LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
13
14 | BIFoqp -z

L:\Windward\Duwamish\48785C2bW.wpd 1



lI}IIE‘THOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA, Dibenzothiophene

Al.

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cisftrans-Decalin

D1.

N-Nitrosomorpholine

( @7 ,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine

F. i,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methyiphenanthrene H1. Pronamide
I. 4-Methylphenol Il. 4-Nitrophenol . Benzo(a)pyrene 1. 1,4-Dioxane 11. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,0',0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine

( rE))Z@-Dimethylphenol 00. 4-Nitroaniline 000. N-Nitrosodimethylamine 000O0. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol ( PPB/ Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlorophenol /Cl-@ N-Nitrosodiphenylamine ‘,QQ, Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyt
91,2,4—Trichlorobenzene ~R/R 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline @Pentachlomphenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVWV. 1,2,4,5-Tetrachiorobenzene V1. 1,4-phenylenediamine
W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethyinaphthalene XXXX. 3-Methylcholanthrene X1. Pentachloroethane
Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4,5-Trich|orophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine
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pc#_ 8785 C2b

VALIDATION FINDINGS WORKSHEET
Initial Calibration Verification

METHOD: GC/MS SVOA (EPA SW 846 Method 8270(2%

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page: | of l
Reviewer.___JVG
2nd Reviewer:

LAnr i }

N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
Y /A Were all %D within the validation criteria of <26730% %D ?
Finding %Z
# Date Standard ID Compound (Limit: <268:0%/30% Associated Samples Qualifications
%[2efo | cLFO%q%- ScVE ¢Q 4l. 9 Al ( ND et 1/ /4

ICVsvoa.wpd



oc#_ {B7%6C2b

7
METHOD: GC/MS BNA (EPA SW 846 Method 8270€)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page:_4_0f4_

Reviewer:__ J
2nd Reviewer:

N _N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
N _N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Y @; N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
07/68 /20 | NT 102007030%5 PPP 2].8 Al @D £ Det) J /w3 /A
T 29.% ) ) )

v

v

CONCAL.wpd



Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785C3a

Laboratory Data Consultants, Inc.

Data Validation Report

Duwamish AOC4
August 20, 2020
Hexachlorobenzene
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:
Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.6°C and 13.3°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to
15.0%.

lil. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.
The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verifiéation (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.
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VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound ldentification

Raw data were not reviewed for Stage 2B validation.
Xlll. System Performance

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Hexachlorobenzene - Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
Duwamish AOC4
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG
20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C3a VALIDATION COMPLETENESS WORKSHEET Date:_0%/14 /2,

SDG #:__20F0339 Stage 2B Page: \ of )
Laboratory:_Analytical Resources, Inc. Reviewer: j%
2nd Reviewer: E

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| sample receipt/Technical holding times SN/ A | Cosler ‘h»:? = 1%,%°C 12,6 Tf:i:ff'?ﬁﬂﬁo [D
Il GC Instrument Performance Check D )
. | initial calibration/iCV A A lcL ¢ 20/ INe 206
IV. | Continuing calibration A CN < 2o Z-
V. Laboratory Blanks A
V1. | Field blanks N , Ve
VII. | Surrogate spikes / [S ?A-/ A- /
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples A lzfg
X. Field duplicates H
Xl. | Compound quantitation/RL/LOQ/LODs N
Xll. | Target compound identification N
XlI. | System Performance N
XI\V/__1 Querall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 : 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS421 20F0339-07 Sediment 06/17/20
8 LDW20-SS327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0339-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11 | LDW20-SS324MS 20F0339-01MS Sediment 06/17/20
12 | LDW20-SS324MSD 20F0339-01MSD Sediment 06/17/20
13
14
15 BT Fbae7- UKL

L:\Windward\Duwamish\48785C3aW.wpd



Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785C3b

Laboratory Data Consultants, Inc.

Data Validation Report

Duwamish AOC4

August 19, 2020
Polychlorinated Biphenyls
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
LDW20-SS326MS 20F0339-02MS Sediment 06/17/20
LDW20-SS326MSD 20F0339-02MSD Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846
Method 8082A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.6°C and 13.3°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag AorP

07/02/20 SIG0056-SCV1 | 1C Aroclor-1260 21.8 All samples in SDG J (all detects) A
20F0339

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits with the following exceptions:

Associated Affected
LCS ID Compound %R (Limits) Samples Compound Flag AorP
BIF0913-BS1 Aroclor-1260 123 (56-120) | All samples in SDG Aroclor-1248 J (all detects) P

20F0339

Aroclor-1254
Aroclor-1260

J (all detects)
J (all detects)

Standard reference materials (SRM) were analyzed as

results were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Compound Quantitation

The sample results for detected compounds from the two columns were within 40%

required by the method. The

relative percent difference (RPD) with the following exceptions:

Sample Compound RPD Flag AorP
LDW20-SS421 Aroclor-1248 50 J (all detects) A
LDW20-SS327 Aroclor-1248 435 J (all detects) A
LDW20-SS331 Aroclor-1254 69.1 J (all detects) A

Aroclor-1260 41.2 J (all detects)
LDW20-SS332 Aroclor-1248 64.3 J (all detects) A
Aroclor-1260 50.7 J (all detects)

Raw data were not reviewed for Stage 2B validation.

XI. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.

VALOGIN\WINDWARD\DUWAMISH\48785C3B_WI3.D0C
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XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D, LCS %R, and RPD between two columns, data were qualified as
estimated in ten samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0339

Sample Compound Flag AorP Reason

LDW20-SS324 Aroclor-1260 J (all detects) A Initial calibration verification
LDW20-SS326 (%D)

LDW20-SS365
LDW20-SS368
LDW20-SS372
LDW20-SS426
LDW20-SS421
LDW20-SS327
LDW20-SS331

LDW20-SS332

LDW20-SS324 Aroclor-1248 J (all detects) P Laboratory control samples
LDW20-SS326 Aroclor-1254 J (all detects) (%R)

LDW20-SS365 Aroclor-1260 J (all detects)

LDW20-SS368

LDW20-SS372

LDW20-SS426
LDW20-SS421
LDW20-S8327

LDW20-SS331
LDW20-SS332
LDW20-SS421 Aroclor-1248 J (all detects) A Compound quantitation
LDW20-SS327 (RPD between two
columns)
LDW20-SS331 Aroclor-1254 J (all detects) A Compound quantitation
Aroclor-1260 J (all detects) (RPD between two
columns)
LDW20-SS332 Aroclor-1248 J (all detects) A Compound quantitation
Aroclor-1260 J (all detects) (RPD between two
columns)
Duwamish AOC4

Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
20F0339

No Sample Data Qualified in this SDG
Duwamish AOC4
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C3b VALIDATION COMPLETENESS WORKSHEET Date:* /40
SDG #:__20F0339 Stage 2B Page: | of !

Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area
I.__| sample receipt/Technical holding times QAL/ A Covler -}-w 16 7)'0 12,6°C (1'\,’: "mﬁ': °,nmf-tn! w
i1._| nitial calibration/icv A S LAl € 2o, (e 202
it._| Continuing calibration 'A Cal & 2o,
IV. | Laboratory Blanks ,A
V. | Field blanks L}
VI. | Surrogate spikes // (S 'A / A
VII. | Matrix spike/Matrix spike duplicates
VIIl._| Laboratory control samples SN L¢s . SRM
IX. | Field duplicates H
X. | Compound quantitation/RL/LOQ/LODs C\N
Xl. | Target compound identification N
L XIl_1 Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS421 20F0339-07 Sediment 06/17/20
8 LDW20-S8327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0339-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11 | LDW20-SS326MS 20F0339-02MS Sediment 06/17/20
12 | LDW20-SS326MSD 20F0339-02MSD Sediment 06/17/20
13
14
Notes:
—| BTFbA2-Pkf
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VALIDATION FINDINGS WORKSHEET

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BHC

K. Endrin U. Toxaphene EE. 2,4-DDT 00. trans-Heptachlor epoxide
B. beta-BHC L. Endosulfan Il V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex
C. delta-BHC M. 4,4'-DDD W. Aroclor-1221 GG. Chlordane QQ cis-Chlordane
D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane
E. Heptachlor 0.4,4-DDT Y. Aroclor-1242 Il. Aroclor 1262 SS.
F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT.
G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu.
H. Endosulfan | R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor A"
|. Dieldrin S. alpha-Chlordane CC. 2,4-DDD MM. cis-Nonachlor ww.
J. 4,4'-DDE T. gamma-Chlordane DD. 2,4'-DDE NN. cis—Heptachlor epoxide XX.
Notes:
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LDC #: 43786 C 3 VALIDATION FINDINGS WORKSHEET
Initial Calibration Verification

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered “N". Not applicable questions are identified as "N/A".
at type of initial calibration verification calculation was performed? /%D or __ %R
N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?

Page:_| of ) _
Reviewer._ JVG
2nd Reviewer:

N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?
Detector/ %D
# Date Standard ID Column Compound (Limit < 20.0) Associated Samples Qualifications
01/ /20| ST Go0SG- Sl 1c BB 21.4 ML (Deb) 3/us /4

\C;w_uzmg;_

ICV-8081_2.wpd



~

LDC#__ 48785 C3,

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page:\ of |

Reviewer: _J&
2nd Reviewer:

N/A Were laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG?
N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits?
LCS LCSD I
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
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LDC #: 4%7%(‘7&)

VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported RLs

METHOD: GC
Y égz N/A Were the relative percent difference of detected compounds between two columns <40%?

Page: | of '
Reviewer: JVG
2nd Reviewer:

# Sample ID

Compound Name

%RPD Between Two Columns
(Limit < 40%)

Qualifications

7

z

Co

LacgeA

.S

&9 |

q
:

i >
1o z AR
25 0.7 /

Comments: __See sample calculation verification worksheet for recalculations
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LDC Report# 48785C4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 20, 2020
Parameters: Metals

Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental
Protection Agency (EPA) SW 846 Method 6020A
Mercury by EPA SW 846 Method 7471B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.
All technical holding time requirements were met.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Silver 0.02 mg/Kg All samples in SDG 20F0339
ICB/CCB Silver 0.02 ug/L All samples in SDG 20F0339

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks with the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
LDW20-SS324 Silver 0.16 mg/Kg 0.16U mg/Kg
LDW20-SS326 Silver 0.11 mg/Kg 0.11U mg/Kg
LDW20-SS365 Silver 0.08 mg/Kg 0.08U mg/Kg
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Reported Modified Final

Sample Analyte Concentration Concentration
LDW20-SS368 Silver 0.05 mg/Kg 0.05U mg/Kg
LDW20-SS372 Silver 0.15 mg/Kg 0.15U mg/Kg
LDW20-SS426 Silver 0.08 mg/Kg 0.08U mg/Kg
LDW20-SS421 Silver 0.09 mg/Kg 0.09U mg/Kg
LDW20-SS327 Silver 0.14 mg/Kg 0.14U mg/Kg
LDW20-SS331 Silver 0.11 mg/Kg 0.11U mg/Kg
LDW20-SS332 Silver 0.11 mg/Kg 0.11U mg/Kg

VI. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIil. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

IX. Serial Dilution

Serial dilution was not performed for this SDG.

X. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

Xl. Field Duplicates

No field duplicates were identified in this SDG.
4

VALOGIN\WINDWARD\DUWAMISH\48785C4A_WI3.D0C



XIl. Internal Standards (ICP-MS)

Raw data were not reviewed for Stage 2B validation.
Xlll. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to laboratory blank contamination, data were qualified as not detected in ten
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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. Duwamish AOC4
Metals - Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0339

Modified Final
Sample Analyte Concentration A orP
LDW20-SS324 Silver 0.16U mg/Kg A
LDW20-SS326 Silver 0.11U mg/Kg A
LDW20-SS365 Silver 0.08U mg/Kg A
LDW20-SS368 Silver 0.05U mg/Kg A
LDW20-SS372 Silver 0.15U mg/Kg A
LDW20-SS426 Silver 0.08U mg/Kg A
LDW20-SS421 Silver 0.09U mg/Kg A
LDW20-SS327 Silver 0.14U mg/Kg A
LDW20-SS331 Silver 0.11U mg/Kg A
LDW20-SS332 Silver 0.11U mg/Kg A

Duwamish AOC4
Metals - Field Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C4a VALIDATION COMPLETENESS WORKSHEET pate: /1930

SDG #:_20F0339 Stage 2B Page:x of)
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times A‘/A‘

Il. | ICP/MS Tune

1. Instrument Calibration

IV. | ICP Interference Check Sample (ICS) Analysis

V. | Laboratory Blanks

VI. | Field Blanks

VII. | Matrix Spike/Matrix Spike Duplicates

VIIl. | Duplicate sample analysis

IX. | Serial Dilution

LLS, SO

NOT CAREWT D

X. Laboratory control samples

XI. | Field Duplicates

Xil. | Internal Standard (ICP-MS)

Xll. | Sample Result Verification

XIV/__| Overall Assessment of Data

>z<z><22?%}>5

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS8421 20F0339-07 Sediment 06/17/20
8 LDW20-SS8327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0339-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11
12
13
Notes:
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LDC #: 48785C4a

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1 of 1
Reviewer:CR

Sample ID Target Analyte List
1to 10 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
Analysis Method
ICP
ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn
CVAA Hg




LDC #: 48785C4a

VALIDATION FINDINGS WORKSHEET

Laboratory Blank Contamination (PB/ICB/CCB)

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)

Soil preparation factor applied (if applicable):

Sample Concentration, unless otherwise noted: mg/Kg

Associated Samples: All

Page 1lof1
Reviewer:CR

Sample Identification
Maximum
PB Acti
Analyte icB/cc | Action
(mg/Kg) Level
(ug/L) 1 2 3 4 5 6 7 8 9 10
Ag 0.02 0.02 0.16f 0.11 0.08 0.05 0.15 0.08] 0.09] 0.14 0.11 0.11

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is
established at 5X the highest ICB, CCB, or PB concentration.



LDC Report# 48785C6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 20, 2020
Parameters: Wet Chemistry
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS324 20F0339-01 Sediment 06/17/20
LDW20-SS326 20F0339-02 Sediment 06/17/20
LDW20-SS365 20F0339-03 Sediment 06/17/20
LDW20-SS368 20F0339-04 Sediment 06/17/20
LDW20-SS372 20F0339-05 Sediment 06/17/20
LDW20-SS426 20F0339-06 Sediment 06/17/20
LDW20-SS421 20F0339-07 Sediment 06/17/20
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS331 20F0339-09 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method
9060A
Total Solids by Standard Method 2540G

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the Ilaboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

ll. Initial Calibration

All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VIl. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VIil. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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X. Sample Result Verification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Wet Chemistry - Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C6 VALIDATION COMPLETENESS WORKSHEET Date52 6’70

SDG #:__20F0339 Stage 2B Page:s of\
Laboratory: Analytical Resources, Inc. Reviewer:;
2nd Reviewer:ﬁ

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

l. Sample receipt/Technical holding times

1l Initial calibration

111 Calibration verification

1V | Laboratory Blanks

\ Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VIl. | Duplicate sample analysis

VIII. | Laboratory control samples

&Sﬁ&hﬁ

IX. | Field duplicates

X. Sample result verification

&zz><?<b>>§

ILXL_1 Overall assessment of data
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SS324 20F0339-01 Sediment 06/17/20
2 LDW20-SS326 20F0339-02 Sediment 06/17/20
3 LDW20-SS365 20F0339-03 Sediment 06/17/20
4 LDW20-SS368 20F0339-04 Sediment 06/17/20
5 LDW20-SS372 20F0339-05 Sediment 06/17/20
6 LDW20-SS426 20F0339-06 Sediment 06/17/20
7 LDW20-SS421 20F0339-07 Sediment 06/17/20
8 LDW20-SS327 20F0339-08 Sediment 06/17/20
9 LDW20-SS331 20F0339-09 Sediment 06/17/20
10 | LDW20-SS332 20F0339-10 Sediment 06/17/20
11
12
13
14
15

Notes:
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LDC #: 48785C6

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 10of 1
Reviewer:CR

Sample ID

Target Analyte List

1to 10

Total solids, TOC




LDC Report# 48785C21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020

Parameters: Polychiorinated Dioxins/Dibenzofurans
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0339

Laboratory Sample ' Collection
Sample Identification Identification Matrix Date
LDW20-SS327 20F0339-08 Sediment 06/17/20
LDW20-SS332 20F0339-10 Sediment 06/17/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in accordance
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data
Review (April 2016). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively identified
by the laboratory; however the compound or analyte should be considered not
detected at the reported concentration due to the presence of contaminants
detected in the associated blank(s).

uJd (Non-detected estimated): The compound or analyte was reported as not detected
by the laboratory; however the reported quantitation/detection limit is estimated due
to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been qualified.

Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.6°C and 23.3°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were within
the QC limits for unlabeled compounds and labeled compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration results were within the QC limits for unlabeled compounds
and labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were found
in the laboratory blanks with the following exceptions:
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Extraction Associated
Blank ID Date Compound Concentration Samples
BIF0803-BLK1 07/06/20 1,2,3,4,6,7,8-HpCDF 0.140 ng/Kg All samples in SDG
1,2,3,4,7,8,9-HpCDF 0.0330 ng/Kg 20F0339
1,2,3,4,6,7,8-HpCDD 0.535 ng/Kg
OCDF 1.37 ng/Kg
OCDD 6.33 ng/Kg

Sample concentrations were compared to concentrations detected in the laboratory blanks.
The sample concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks.

VL. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike
and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The results
were within QC limits.

IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target compounds
were within QC limits.

Xl. Compound Quantitation

All compound quantitations were within validation criteria with the following exceptions:
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Sample Compound Flag AorP

All samples in SDG 20F0339 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.

All samples in SDG 20F0339 All compounds reported as estimated maximum U (all non-detects) A
possible concentration (EMPC) and less than the
reporting limit.

All samples in SDG 20F0339 All compounds flagged “X” due to chlorinated J (all detects) A
diphenyl ether (CDPE) interference.

Raw data were not reviewed for Stage 28 validation.
XIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
Xlil. System Performance

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were rejected
in this SDG.

Due to compounds reported as EMPC and CDPE interference, data were qualified as
estimated or not detected in two samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0339

Sample Compound Flag AorP Reason
LDW20-SS8327 All compounds reported as estimated J (all detects) A Compound quantitation
LDW20-SS332 maximum possible concentration (EMPC) (EMPC)

and greater than the reporting limit.
LDW20-SS327 All compounds reported as estimated U (all non-detects) A Compound quantitation
LDW20-SS332 maximum possible concentration (EMPC) (EMPC)
and less than the reporting limit.
LDW20-SS327 All compounds flagged “X” due to J (all detects) A Compound quantitation
LDW20-SS332 chlorinated dipheny! ether (CDPE) (CDPE interference)
interference.
Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 20F0339

No Sample Data Qualified in this SDG

Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -

SDG 20F0339

No Sample Data Qualified in this SDG
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LDC #:__48785C21 VALIDATION COMPLETENESS WORKSHEET Date: $5/14 /oo

SDG #:__20F0339 Stage 2B Page:_\ of ]
Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments -
. Sample receipt/Technical holding times ﬂ/\l / A' Cfﬂﬂer +(A'~b, = Ib. 7)‘Cr 12,6°C (I':‘LM
IR HRGC/HRMS Instrument performance check A ' *
. | initial calibration/ICV ‘A¢/ ﬁ [cAL e Zo,/b A W = AC [im|f
IV. | Continuing calibration CAN ¢ Bc 'l‘m;")j
V. | Laboratory Blanks
VI. | Field blanks
VIl. | Matrix spike/Matrix spike duplicates
VIII. | Laboratory control samples LC} - g RM

IX. | Field duplicates

X. Labeled Compounds

>z 2 Rzl

XI. | Compound quantitation RL/LOQ/LODs RS thmpe = J &Q‘b () ) ;, lj Z 4&

Xil. | Target compound identification 7

Xlll. | System performance

XIV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R =Rinsate | TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS327 20F0339-08 Sediment 06/17/20
2 LDW20-SS332 20F0339-10 Sediment 06/17/20
3
4
5
6
7
8
9
10
Notes:
BT Fosv3- Bikd
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VALIDATION FINDINGS WORKSHEET

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HXCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD

B. 1,2,3,7,8-PeCDD G. OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF

C. 1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD 1.1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HXCDF

E. 1,2,3,7,8,9-HXxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HXCDD Y. Total HDCDF
Notes:
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LDC#_ 438 TstCz | VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

ease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were all samples associated with a method blank?

N _N/A Was a method blank performed for each matrix and whenever a sample extraction was performed?
N N/A Was the method blank contaminated?

nk extraction date:__07/6¢ /2 Blank analysis date:_07/04 /5

Associated samples: A ”

Page:_‘_of_]

Reviewer:_ JV
r % —

2nd Reviewe

(>sy )
-

Conc. units:
Compound Blank ID "

Sampile Identification

bLFsssr—Rik) (57)

o, 40 ¥ 6.70

0. 03307 0.l¢¢

05%¢ ¥ | 2675

I 67 6. 25'0
6. %% 3. ¢&
Blank extraction date: Blank analysis date: —
Conc. units:___ Associated Samples: + EMR

Sampie Identification

I Com;ound " Blank ID

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

BLANKS16_2.wpd



LDC #: Y8785 C2| VALIDATION FINDINGS WORKSHEET Page: 1 of1
Compound Quantitation and Reported RLs Reviewer: _JVG

2nd Reviewer: Q

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were the correct labeled compound, quantitation ions and relative response factors (RRF) used to quantitate the compound?
N_N/A

Compound quantitation and RLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Compound Finding Qualifications
é“ All results flagged as EMPC >~ R~ Jdets/A
< RL U /A
A’“ All results flagged “X” by the lab due to chlorinated Jdets/A

diphenyl! ether (CDPE) interference

Comments:
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Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Semivolatiles

Stage 2B

LDC Report# 48785D2a

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS379DL 20F0352-09DL Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.0°C and 19.2°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenyiphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all compounds.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Extraction Associated
Blank ID Date Compound Concentration Samples
BIG0057-BLK1 07/03/20 Benzo(g,h,i)perylene 14.4 ug/Kg All samples in SDG 20F0352
3
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Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
than the concentrations found in the associated laboratory blanks with the following
exceptions:

Reported Modified Final
Sample Compound Concentration Concentration
LDW20-SS359 Benzo(g,h,i)perylene 14.5 ug/Kg 14.5U ug/Kg

VL. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits. -

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
Xll. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.

XIll. Target Compound Ildentifications

Raw data were not reviewed for Stage 2B validation.

4
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XIV. System Performance
Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were deemed not reportable as follows:

Sample Compound Reason Flag AorP

LDW20-SS379 Phenanthrene Results exceeded calibration range. Not reportable A
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene

LDW20-SS379DL All compounds except Results from undiluted analyses were Not reportable A
Phenanthrene more usable.
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene

Due to laboratory blank contamination, data were qualified as not detected in one sample.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles - Data Qualification Summary - SDG 20F0352

Phenanthrene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene

Sample Compound Flag AorP Reason
LDW20-SS379 Phenanthrene Not reportable A Overall assessment of data
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
LDW20-SS379DL All compounds except Not reportable A Overall assessment of data

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0352

Modified Final
Sample Compound Concentration AorP
LDW20-SS359 Benzo(g,h,i)perylene 14.5U ug/Kg A

Duwamish AOC4

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG
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LDC #:.__48785D2a

SDG #.__20F0352
Laboratory:_ Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

2nd Reviewer:

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

Date:_b6%/14 [20

Page:_\ of [
Reviewer: E
—

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

o
Validation Area QQMBMS_MD
. Sample receipt/Technical holding times 5N/ A Cm”“ "'W < ‘4 . 2°O ' (2-. ()"c
1. GC/MS Instrument performance check A !
.| Initial calibration/ICV A / ,AL leAL £ 207 leh & 362
IV. | Continuing calibration A AN € ZQ) .
V. Laboratory Blanks SN
VI. | Field blanks N
Vil. [ Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples A LCS ; SK-M
X. Field duplicates H
Xl. | Internal standards A
Xll. | Compound quantitation RL/LOQ/LODs N
Xlil._| Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data §N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS251 20F0352-01 Sediment 06/18/20
2 LDW20-SS264 20F0352-02 Sediment 06/18/20
3 LDW20-SS409 20F0352-03 Sediment 06/18/20
4 LDW20-SS310 20F0352-04 Sediment 06/18/20
5 LDW20-SS318 20F0352-05 Sediment 06/18/20
6 LDW20-SS322 20F0352-06 Sediment 06/18/20
7 LDW20-SS359 20F0352-07 Sediment 06/18/20
8 LDW20-SS377 20F0352-08 Sediment 06/18/20
9 LDW20-SS379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS379RE PL- 20F0352-09RE DL Sediment 06/18/20
11 | LDW20-SS388 20F0352-10 Sediment 06/18/20
12 | LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
13 | LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20
14
v PBILGus7-pkl
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rMETHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA. Dibenzothiophene

A1,

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fiuoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fiuorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDPD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate

EEEE. Biphenyl

E1.

N-Nitrosopyrrolidine

F. 1,2-Dichlorobenzene

FF. 3-Nitroaniline

FFF. Di-n-octylphthalate

FFFF. Retene F1. Phenacetin
G. 2-Methyiphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fiuoranthene HHHH. 1-Methyiphenanthrene H1. Pronamide
I. 4-Methylphenol 1I. 4-Nitrophenol Ill. Benzo(a)pyrene 1. 1,4-Dioxane 11. Methyl methanesuifonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJd. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,0',0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaidehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichiorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol Q0. 4-Nitroaniline 00O0. N-Nitrosodimethylamine 0Q0O0O0. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methyiphenol P1. Pentachlorobenzene
Q. 2,4—Dichlofophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyidibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) { S1. Triphenylene
T. 4-Chloroaniline TT. Pentachiorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VVVWV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine
W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethyinaphthalene XXXX. 3-Methyicholanthrene X1. Pentachioroethane
Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4.5—Trichiorophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine

COMPNDL_SVOA long list.wpd




LDC #: ‘{37 19 D 2 VALIDATION FINDINGS WORKSHEET - Page:_Lof_]_
Blanks

Reviewer:__J
2nd Reviewer:
METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Was a method blank analyzed for each matrix?

Y IN N/A Was a method blank analyzed for each concentration preparation level?
YIN N/A Was a method blank associated with every sample?

Y/ N N/A Was the blank contaminated? If yes, please see gualification below.
Blank extraction date:_07/0% /20 Blank analysis date:_ 07/l /20

Conc. units:_W4) / k. Associated Samples: é‘!

[
I Blank ID
BLG00S7- ik L 7
4.4 14.5 /u
Blank extraction date: Blank analysis date:
Conc. units: Associated Samples:
Compound " Blank ID

o
o e i

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other
contaminants within five times the method blank concentration were also qualified as not detected, "U".

BLANKS.wpd



Loc#__ W7 pra VALIDATION FINDINGS WORKSHEET Page: _\of |

Overall Assessment of Data Reviewer: __ JVG
2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270¢F

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( Y2 N N/A Was the overall quality and usability of the data acceptable?

# Date Sample ID Compound Finding Qualifications
9 Wi Yy ZZ ccc |, bpp 7 o ke NR. /A
B
Io Al exeqpt abone di | B
Comments:

OVR.wpd



LDC Report# 48785D2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Semivolatiles

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20

VALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

) (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

UJ  (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

V:ALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC



I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.0°C and 19.2°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r2) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
06/26/20 N-Nitrosodiphenylamine 41.9 All samples in SDG J (all detects) A
20F0352 UJ (all non-detects)

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

VALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC



Associated

Date Compound %D Samples Flag AorP
07/11/20 Benzyl alcohol 211 All samples in SDG J (all detects) A
20F0352 UJ (all non-detects)
Pentachlorophenol 28.6 J (all detects)

UJ (all non-detects)

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

X. Field Duplicates
No field duplicates were identified in this SDG.
XI. Internal Standards

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC



XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIll. Target Compound ldentifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and continuing calibration %D, data were qualified as estimated in ten
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.

VALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC



Duwamish AOC4

Semivolatiles — Data Qualification Summary - SDG 20F0352

Sample

Compound

Flag

AorP

Reason

LDW20-SS251
LDW20-SS264
LDW20-SS409
LDW20-SS310
LDW20-SS318
LDW20-5§8322
LDW20-SS359
LDW20-SS377
LDW20-SS379
LDW20-5S388

N-Nitrosodiphenylamine

J (all detects)
UJ (all non-detects)

Initial calibration verification
(%D)

LDW20-SS251
LDW20-5SS264
LDW20-5S409
LDW20-SS310
LDW20-SS318
LDW20-S5322
LDW20-SS359
LDW20-SS8377
LDW20-5§S379
LDW20-SS388

Benzyl alcohol

Pentachlorophenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0352

Duwamish AOC4

No Sample Data Qualified in this SDG

Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\48785D2B_WI3.DOC




VALIDATION COMPLETENESS WORKSHEET
Stage 2B

LDC #:_ 48785D2b
SDG #._ 20F0352
Laboratory:_Analytical Resources, Inc.

SvoA
METHOD: GC/MS Pelyruclear-Aromatic Hydrosarbens (EPA SW 846 Method 8270E-SIM)

Date:_o P
Page:_\of [

Reviewer: p
2nd Reviewer: é |-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

I.__| Sample receipt/Technical holding times MN / A Cov ler —h‘;m? = 19.2%C : 12.0C (Iﬁ% Aent
II. | GC/MS Instrument performance check A )
.| Initial calibration/ICV Ash LAl € 20l ~ NS 26/
IV.__| Continuing calibration N col & 20k
V. Laboratory Blanks A
VvI. | Field blanks N
VII.__| Surrogate spikes /)(
VIIl. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples LG : <R M
X. Field duplicates
XI. | Internal standards A
Xil. | Compound quantitation RL/LOQ/LODs N
XIll. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS251 20F0352-01 Sediment 06/18/20
2 LDW20-SS264 20F0352-02 Sediment 06/18/20
3 LDW20-SS409 20F0352-03 Sediment 06/18/20
4 LDW20-SS310 20F0352-04 Sediment 06/18/20
5 LDW20-SS318 20F0352-05 Sediment 06/18/20
6 LDW20-SS322 20F0352-06 Sediment 06/18/20
7 LDW20-SS359 20F0352-07 Sediment 06/18/20
8 LDW20-SS377 20F0352-08 Sediment 06/18/20
9 LDW20-SS379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS388 20F0352-10 Sediment 06/18/20
11 LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
12 | LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20
13
14 BLGUOS7- k2~

L:\Windward\Duwamish\48785D2bW.wpd



METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

FA, Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA. Dibenzothiophene

A1,

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fiuorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cisftrans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate EEEE. Biphenyl E1. N-Nitrosopyrrolidine
F. 1,2-Dichlorobenzene FF. 3-Nitroaniline FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)flucranthene HHHH. 1-Methylphenanthrene H1. Pronamide
1. 4-Methylphenol Il. 4-Nitrophenol Ili. Benzo(a)pyrene 1. 1,4-Dioxane 1. Methyl methanesuifonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 0,0",0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol 00. 4-Nitroaniline 00O0. N-Nitrosodimethylamine 00O0O0. 1,2-Diphenylhydrazine 01. 1,3,56-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methyiphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlor6phenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohot QQQQ. 3&4-Methylphenol Q1. 4-Aminobipheny!
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine SSSS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol WV. Anthracene VVVV.Benzonaphthothiophene VVVV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine
W, 2-Methyinaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1. Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachioroethane
Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z. 2,4,5—Trichlorophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine

COMPNDL_SVOA long listwpd




Loc#__ 3 T§S Pab

METHOD: GC/MS SVOA (EPA SW 846 Method 8270C)

VALIDATION FINDINGS WORKSHEET

Initial Calibration Verification

Page:A_ofJ__
G

Reviewer:___J
2nd Reviewer:

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
/A Were all %D within the validation criteria of <20/30% %D ?
Finding %
Date Standard ID Compound (Limit: <20.0%/30% Associated Samples Qualifications
“[efr0] STFp3q5- Vi A& 4.9 Al (W rpe 3 Jus /&

ICVsvoa.wpd



LDC #:

WS D2by

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page: \ of
Reviewer: Jié

2nd Reviewer:

Finding %D Finding RRF
Standard ID Compound (Limit: <20.0%) (Limit: ;0.05) Associated Samples Qualifications
NT122007110% S R8.6 21,1 At (ND 2pec) 3 /s /A
L 23.6 y y ~ U

o

4

CONCAL.wpd




Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785D3a

Laboratory Data Consultants, Inc.

Data Validation Report

Duwamish AOC4
August 20, 2020
Hexachlorobenzene
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS264MS 20F0352-02MS Sediment 06/18/20
LDW20-SS264MSD 20F0352-02MSD Sediment 06/18/20

VALOGIN\WWINDWARD\DUWAMISH\48785D3A_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:
Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.0°C and 19.2°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.
Il. GC Instrument Performance Check
Instrument performance was checked at 12 hour intervals.

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to
15.0%.

lll. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.
The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.
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VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XIl. Target Compound ldentification

Raw data were not reviewed for Stage 2B validation.
XIIl. System Performance

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Hexachlorobenzene - Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG
Duwamish AOC4
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG
20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG
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LDC #.__48785D3a VALIDATION COMPLETENESS WORKSHEET Date: 05{/4/20

SDG #:__20F0352 Stage 2B Page:_lof [
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments "
I Sample receipt/Technical holding times l/\) / A %Zﬁ(/f "‘0"\0 = M-Q °C , [2,6%C !mﬁm
1. GC Instrument Performance Check N ' \
i.__| initial calibration/ICV A ) AL ¢ 264 JoN € 20/
IV. | Continuing calibration A CN ¢ 202
V. Laboratory Blanks A
VI._| Field blanks N
VII._ | Surrogate spikes / | 9 A / ﬁ"
VIil. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples A LCS
X. | Field duplicates N
Xl. | Compound quantitation/RL/LOQ/LODs N
Xll. | Target compound identification N
XIIl. | System Performance N
LXI\/ | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS251 20F0352-01 Sediment 06/18/20
2 LDW20-SS264 20F0352-02 Sediment 06/18/20
3 LDW20-SS409 20F0352-03 Sediment 06/18/20
4 LDW20-SS310 20F0352-04 Sediment 06/18/20
5 LDW20-SS318 20F0352-05 Sediment 06/18/20
6 LDW20-SS322 20F0352-06 Sediment 06/18/20
7 LDW20-SS359 20F0352-07 Sediment 06/18/20
8 LDW20-SS377 20F0352-08 Sediment 06/18/20
9 LDW20-SS379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS388 20F0352-10 Sediment 06/18/20
11 | LDW20-SS264MS 20F0352-02MS Sediment 06/18/20
12 | LDW20-SS264MSD 20F0352-02MSD Sediment 06/18/20
13
14
75 BIG 0659~ bika
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Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785D3b

Laboratory Data Consultants, Inc.

Data Validation Report

Duwamish AOC4

August 19, 2020
Polychlorinated Biphenyls
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS409MS 20F0352-03MS Sediment 06/18/20
LDW20-SS409MSD 20F0352-03MSD Sediment 06/18/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846
Method 8082A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory, however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated). The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 12.0°C and 19.2°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag AorP
07/02/20 | SIG0056-SCV1 | 1C Aroclor-1260 21.8 All samples in SDG J (all detects) A

20F0352

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.

VALOGIN\WWINDWARD\DUWAMISH\48785D3B_WI3.DOC



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIil. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent

recoveries (%R) were within QC limits with the following exceptions:

Associated Affected
LCS ID Compound %R (Limits Samples Compound Flag AorP
BIG0061-BS1 Aroclor-1260 121 (68-120) | All samples in SDG Aroclor-1248 J (all detects) P

20F0352

Aroclor-1254
Aroclor-1260

J (all detects)
J (all detects)

Standard reference materials (SRM) were analyzed as

results were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Compound Quantitation

The sample results for detected compounds from the two columns were within 40%

required by the method. The

relative percent difference (RPD) with the following exceptions:

Sample Compound RPD Flag AorP
LDW20-SS251 Aroclor-1254 48.6 J (all detects) A
LDW20-SS409 Aroclor-1248 57.4 J (all detects) A
LDW20-SS310 Aroclor-1248 421 J (all detects) A
LDW20-SS318 Aroclor-1248 499 J (all detects) A

Aroclor-1254 425 J (all detects)
LDW20-SS359 Aroclor-1248 49.8 J (all detects) A
LDW20-SS377 Aroclor-1248 65.3 J (all detects) A

Raw data were not reviewed for Stage 2B validation.
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XI. Target Compound Identification
Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D, LCS %R, and RPD between two columns, data were qualified as
estimated in ten samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0352

Sample Compound Flag AorP Reason
LDW20-SS251 Aroclor-1260 J (all detects) A Initial calibration verification
LDW20-SS264 (%D)

LDW20-SS409

LDW20-SS310

LDW20-SS318

LDW20-SS322

LDW20-SS359

LDW20-SS377

LDW20-SS379

LDW20-SS388

LDW20-S5251 Aroclor-1248 J (all detects) P Laboratory control samples

LDW20-SS264 Aroclor-1254 J (all detects) (%R)

LDW20-SS409 Aroclor-1260 J (all detects)

LDW20-SS310

LDW20-SS318

LDW20-SS322

LDW20-SS359

LDW20-SS377

LDW20-SS379

LDW20-SS388

LLDW20-SS251 Aroclor-1254 J (all detects) A Compound quantitation
(RPD between two
columns)

LDW20-SS409 Aroclor-1248 J (all detects) A Compound quantitation

LDW20-SS310 (RPD between two

LDW20-SS359 columns)

LDW20-SS377

LDW20-SS318 Aroclor-1248 J (all detects) A Compound quantitation

Aroclor-1254 J (all detects) (RPD between two
columns)
Duwamish AOC4

Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
20F0352

No Sample Data Qualified in this SDG
Duwamish AOC4
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
20F0352

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\48785D3B_WI3.D0OC



LDC #:__48785D3b VALIDATION COMPLETENESS WORKSHEET Date: ogﬁé /20

SDG #__20F0352 Stage 2B Page: | of |
Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

I.__| Sample receipt/Technical holding times Swr A Conler Femp. = 1.2°C  12.0 c ( lm,ja ])
il.__| Initial calibration/ICV A 1 S lom,(,___?—'ol. Iy < 207, \
ill.__| Continuing calibration A‘ Cujc 20/,
V. | Laboratory Blanks A
V. | Field blanks Al
V1. | Surrogate spikes / (} A’ / ﬁ'
VII. | Matrix spike/Matrix spike duplicates A
Vill. | Laboratory control samples Sh) L(s , 34
IX. | Field duplicates N
X__| Compound quantitation/RL/LOQ/LODs SW
XI. | Target compound identification N
L X1l Owverall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1__ | LDw20-ss251 20F0352-01 Sediment 06/18/20
2 | LDW20-SS264 20F0352-02 Sediment 06/18/20
3 | LDw20-ss409 20F0352-03 Sediment 06/18/20
4 | 1LDW20-s8310 20F0352-04 Sediment 06/18/20
5 | LDw20-ss318 20F0352-05 Sediment 06/18/20
6 | LDW20-8S322 20F0352-06 Sediment 06/18/20
7 | LDW20-5$359 20F0352-07 Sediment 06/18/20
8 | LDbw2o-ss377 20F0352-08 Sediment 06/18/20
9 | LDw20-s8379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS388 20F0352-10 Sediment 06/18/20
11| LDW20-SS409MS 20F0352-03MS Sediment 06/18/20
12 | LDW20-SS400MSD 20F0352-03MSD Sediment 06/18/20
13
14
Notes:
ET (500 (,[ - Bu<]) |
|
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VALIDATION FINDINGS WORKSHEET

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BHC

K. Endrin

e —————

U. Toxaphene EE. 2,4-DDT 0OO0. trans-Heptachlor epoxide
B. beta-BHC L. Endosulfan Ii V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex
C. delta-BHC M. 4,4-DDD W. Aroclor-1221 GG. Chiordane QQ cis-Chlordane
D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chlordane (Technical) RR. trans-Chlordane
E. Heptachlor 0. 4,4-DDT Y. Aroclor-1242 Il. Aroclor 1262 SS.
F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT.
G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane uu.
H. Endosulfan | R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor A%
I. Dieldrin S. alpha-Chlordane CC. 2,4-DDD MM. cis-Nonachlor ww.
J. 4,4'-DDE T. gamma-Chlordane DD. 2,4-DDE NN. cis—Heptachlor epoxide XX.
Notes:

COMPDLIST-3S.wpd




Loc#__ 43755 P 4 VALIDATION FINDINGS WORKSHEET

Initial Calibration Verification

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
at type of initial calibration verification calculation was performed? oD or __%R
N_N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?

Page:_\ of |

Reviewer:

g5

2nd Reviewer:; [

/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?
Detector/ %D
# | Date Standard 1D : Columin~> Compound (Limit < 20.0) Associated Samples Qualifications
/2ol STGoose-Sdvi. I BB 2.3 AL (pet) J /I /A

[dpnnd PP el
(7 - ﬁ7)‘

ICV-8081_2.wpd



LDC #: jf’é’ 77 Prb

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples

Page: _\_of_}

Reviewer: J
2nd Reviewer:

(;D N _N/A Were laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG?
YéQ;N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits?
LCS LCSD :
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associgted Samples Qualifications
SATAN X Bp 12]__(98-I20) Bl { pet) J A/ P

A=

quat Z _pp bBY)

(PR BN RN (O | PR U R S R | B PR NI NP )

_

(
(
(
(
(
(
(
(
{
(
(
(
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(
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(
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LDC #:__4378¢ bsh VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported CRQLSs

METHOD: _{GC __HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Level IV/D Only
% N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?
N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
Yi E ZN/A Did the percent difference of detected compounds between two columns./detectors <40%”?
If no, please see findings bellow.

Page: _\of |
Reviewer: J)g 3 .
2nd Reviewer: ___ﬁ

l # Compound Name Sample ID @/%D Betw,j:?; (;oi:]:‘:)umnsmetectors Qualifications
[ Frocker  j3sy l fe¢ T ke /4
1244 E S7.4
243 4 qe. |
1243 g 49.9
[2<4 42. 5
1242 7 4.¢
/ [29€ 85 2 4

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 48785D4a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Metals

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20
LDW20-SS251DUP 20F0352-01DUP Sediment 06/18/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental
Protection Agency (EPA) SW 846 Method 6020A
Mercury by EPA SW 846 Method 7471B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Mercury 0.0224 mg/Kg All samples in SDG 20F0352

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks.

VL. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.
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VIII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

IX. Serial Dilution
Serial dilution was not performed for this SDG.
X. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

XI. Field Duplicates

No field duplicates were identified in this SDG.

XIl. Internal Standards (ICP-MS)

Raw data were not reviewed for Stage 2B validation.
XIil. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Metals - Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Field Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG
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LDC #:__48785D4a VALIDATION COMPLETENESS WORKSHEET Date@@g

SDG #:__20F0352 Stage 2B Page: Nof |
Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

I.__| Sample receipt/Technical holding times

Il. ] ICP/MS Tune

1. Instrument Calibration

V. | ICP Interference Check Sample (ICS) Analysis

V. | Laboratory Blanks

VI. | Field Blanks

VII. | Matrix Spike/Matrix Spike Duplicates

VIIl. ] Duplicate sample analysis

IX. | Serial Dilution

LC>

X. Laboratory control samples

Xl. | Field Duplicates

w4 I P 5 Zb}ng}‘;b 4;

Xii. | Internal Standard (ICP-MS) NOT VE W@ﬂ

Xlll. | Sample Result Verification

X1V Querall Assessment of Data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS251 20F0352-01 Sediment 06/18/20
2 LDW20-SS264 20F0352-02 Sediment 06/18/20
3 LDW20-SS409 20F0352-03 Sediment 06/18/20
4 LDW20-SS310 20F0352-04 Sediment 06/18/20
5 LDW20-SS318 20F0352-05 Sediment 06/18/20
6 LDW20-SS322 20F0352-06 Sediment 06/18/20
7 LDW20-SS359 20F0352-07 Sediment 06/18/20
8 LDW20-SS377 20F0352-08 Sediment 06/18/20
9 LDW20-SS379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS388 20F0352-10 Sediment 06/18/20
11 | LDW20-SS251MS 20F0352-01MS Sediment 06/18/20
12 | LDW20-SS251MSD 20F0352-01MSD Sediment 06/18/20
13 | LDW20-SS251DUP 20F0352-01DUP Sediment 06/18/20
114
Notes:
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LDC #: 48785D4a

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page1of1
Reviewer:CR

Sample ID Target Analyte List

1to 10 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg

QC: 11-13 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
Analysis Method

ICP

ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn

CVAA Hg




LDC #: 48785D4a

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) -

Soil preparation factor applied (if applicable):

Sample Concentration, unless otherwise noted: mg/Kg

VALIDATION FINDINGS WORKSHEET
Laboratory Blank Contamination (PB/ICB/CCB)

Associated Samples: All

Sample Identification

PB Maximum Action
Analyte (me/Ke) |cB/CCB Level o
(ug/L) Qual
Hg 0.0224

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is
established at 5X the highest ICB, CCB, or PB concentration.

Page 1of1
Reviewer:CR



LDC Report# 48785D6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Wet Chemistry

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
LDW20-SS251 20F0352-01 Sediment 06/18/20
LDW20-SS264 20F0352-02 Sediment 06/18/20
LDW20-SS409 20F0352-03 Sediment 06/18/20
LDW20-SS310 20F0352-04 Sediment 06/18/20
LDW20-SS318 20F0352-05 Sediment 06/18/20
LDW20-SS322 20F0352-06 Sediment 06/18/20
LDW20-SS359 20F0352-07 Sediment 06/18/20
LDW20-SS377 20F0352-08 Sediment 06/18/20
LDW20-SS379 20F0352-09 Sediment 06/18/20
LDW20-SS388 20F0352-10 Sediment 06/18/20
LDW20-SS379MS 20F0352-09MS Sediment 06/18/20
LDW20-SS379DUP 20F0352-09DUP Sediment 06/18/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method
9060A
Total Solids by Standard Method 2540G

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\48785D6_WI13.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Initial Calibration

All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) sample analysis was performed on an associated project sample.
Percent recoveries (%R) were within QC limits.

VIil. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.

3
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XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Wet Chemistry - Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0352

No Sample Data Qualified in this SDG
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LDC #:__48785D6 VALIDATION COMPLETENESS WORKSHEET pate B/ G20

SDG #:__20F0352 Stage 2B Page:_ v of )
Laboratory: Analytical Resources, Inc. Reviewer_ =

2nd Reviewer: 4@

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

I. Sample receipt/Technical holding times

1l Initial calibration

1. Calibration verification

IV | Laboratory Blanks

V Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

SN
1) =i

VIl. | Duplicate sample analysis
VIII. | Laboratory control samples LCS/ S@\ ‘\/\

IX. | Field duplicates /\v/

X. Sample result verification N

X1 Overall assessment of data D(

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS8251 20F0352-01 Sediment 06/18/20
2 LDW20-SS264 20F0352-02 Sediment 06/18/20
3 LDW20-SS409 20F0352-03 Sediment 06/18/20
4 LDW20-SS310 20F0352-04 Sediment 06/18/20
5 LDW20-SS318 20F0352-05 Sediment 06/18/20
6 LDW20-SS322 20F0352-06 Sediment 06/18/20
7 LDW20-SS359 20F0352-07 Sediment 06/18/20
8 LDW20-SS377 20F0352-08 Sediment 06/18/20
9 LDW20-SS379 20F0352-09 Sediment 06/18/20
10 | LDW20-SS388 20F0352-10 Sediment 06/18/20
11 | LDW20-SS379MS 20F0352-09MS Sediment 06/18/20
12 | LDW20-SS379DUP 20F0352-09DUP Sediment 06/18/20
13
14
15
Notes:

L:\Windward\Duwamish\48785D6W.wpd 1



LDC #: 48785D6

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1 of 1
Reviewer:CR

Sample ID Target Analyte List
1t0 10 Total solids, TOC
QC: 11 TOC

12

TS, TOC




LDC Report# 48785D21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020

Parameters: Polychlorinated Dioxins/Dibenzofurans
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS379 20F0352-09 Sediment 06/18/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in accordance
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data
Review (April 2016). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively identified
by the laboratory; however the compound or analyte should be considered not
detected at the reported concentration due to the presence of contaminants
detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not detected
by the laboratory; however the reported quantitation/detection limit is estimated due
to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been qualified.

Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported at 19.2°C upon receipt by the
laboratory. Since the samples were received the same day that they were collected, time
did not allow for sufficient cooling of the samples, therefore no data were qualified.

All technical holding time requirements were met.

ll. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were within
the QC limits for unlabeled compounds and labeled compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration results were within the QC limits for unlabeled compounds
and labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were found
in the laboratory blanks with the following exceptions:

VALOGIN\WINDWARD\DUWAMISH\48785D21_WI3.DOC



Extraction Associated
Blank ID Date Compound Concentration Samples
BIF0803-BLK1 07/06/20 1,2,3,4,6,7,8-HpCDF 0.140 ng/Kg All samples in SDG
1,2,3,4,7,8,9-HpCDF 0.0330 ng/Kg 20F0352
1,2,3,4,6,7,8-HpCDD 0.535 ng/Kg
OCDF 1.37 ng/Kg
OCDD 6.33 ng/Kg

Sample concentrations were compared to concentrations detected in the laboratory blanks.
The sample concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike
and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The results
were within QC limits.

IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target compounds
were within QC limits.

Xl. Compound Quantitation

All compound quantitations were within validation criteria with the following exceptions:

V:\LOGIN\WINDWARD\DUWAMISH\48785D21_WI3.DOC



Sample Compound Flag AorP

All samples in SDG 20F0352 All compounds reported as estimated maximum J (all detects) A
possible concentration (EMPC) and greater than the
reporting limit.

All samples in SDG 20F0352 All compounds reported as estimated maximum U (all non-detects) A
possible concentration (EMPC) and less than the
reporting limit.

Raw data were not reviewed for Stage 2B validation.
Xll. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
Xlil. System Performance

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were rejected
in this SDG.

Due to compounds reported as EMPC, data were qualified as estimated or not detected in
one sample.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 20F0352

maximum possible concentration (EMPC)
and less than the reporting limit.

(EMPC)

Sample Compound Flag AorP Reason
LDW20-SS379 All compounds reported as estimated J (all detects) A Compound quantitation
maximum possible concentration (EMPC) (EMPC)
and greater than the reporting limit.
LDW20-SS379 All compounds reported as estimated U (all non-detects) A Compound quantitation

Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 20F0352

No Sample Data Qualified in this SDG

Duwamish AOC4

Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary -
SDG 20F0352

No Sample Data Qualified in this SDG
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LDC #:.__48785D21

SDG #:__20F0352
Laboratory:_Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: 68({3 f20

Page:_\ of
age OEL

Reviewer:_'3
2nd Reviewer: QE

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 1613B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation A

l. Sample receipt/Technical holding times

Swr A

Cosler domp = 9.2 ("”m’”#’, et 1)

Il HRGC/HRMS Instrument performance check

Ak

1. Initial calibration/ICV

kg

A

AL & 20/567 Ve &C Impke

XIl.__| Target compound identification

—
IV. | Continuing calibration A N £ Qe I)m p'ig

V. Laboratory Blanks SN

VI. ] Field blanks JJ

VII. | Matrix spike/Matrix spike duplicates N
VIII. | Laboratory control samples A LCS i 5 f(M

IX. | Field duplicates i\)

X. Labeled Compounds ’A—

XI. | Compound guantitation RLILOQ/LODs Emrc = T At J\7JZL) /L U / £LRL 2

XIll. | System performance

Zz |1Z |z

XIV. | Overall assessment of data

A

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS379 20F0352-09 Sediment 06/18/20
2
3
4
5
6
7
8
9
10
Notes:

P F656%-pukf
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VALIDATION FINDINGS WORKSHEET

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L.1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

I.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0. 1,2,3,4,6,7,8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:

COMPNDList.wpd




LDC#_ 48755 j?z | VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 1613B)
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N_N/A Were all samples associated with a method blank?

Was a method blank performed for each matrix and whenever a sample extraction was performed?
Was the method blank contaminated?

N N/A

ank extraction date:__ 67/0¢ /zo Blank analysis date:_ 07 (65 /20 Associated samples:

Al

Page: ] of |

Reviewer: JVQ '
r:

2nd Reviewe

Conc. units: "% [k
ompound I Blank ID " Sample Identification

| BIFo50%-fuk £ (x)
) 0.1490 ¥ 0. 70
p 0.6%%0 % || 0.165
v 0. 5%3s ¥ || 2.67%
A |. 37 b.8%0
G L. 2% 21 ¢¢
Pane, unites o e NSRRI sociated Samples: + EMrc

Compound Il Blank ID Sample Identification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

BLANKS16_2.wpd



LDC Report# 48785E2a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 19, 2020
Semivolatiles

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20

VALOGIN\WINDWARD\DUWAMISH\48785E2A_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory

nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 8.8°C and 20.4°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, the
percent relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

VALOGIN\WINDWARD\DUWAMISH\48785E2A_WI13.DOC



Associated

Date Compound %D Samples Flag AorP
07/13/20 Fluoranthene 22.3 LDW20-SS269 J (all detects) A
Pyrene 21.5 LDW20-SS261 J (all detects)
LDW20-SS255
LDW20-SS250

LDW20-SS245
LDW20-SS222
LDW20-§S8223
LDW20-SS226
LDW20-SS230
LDW20-SS235
LDW20-SS238

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits with the following exceptions:
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Associated
SRM ID Compound %R (Limits) Samples Flag AorP
BIG0068-SRM1 Naphthalene 20.5 (41-159) All samples in SDG J (all detects) A
2-Methylnaphthalene 33.6 (51-149) 20F0359 UJ (all non-detects)
Acenaphthylene 43.7 (57-142)
Acenaphthene 48.0 (59-141)

X. Field Duplicates

No field duplicates were identified in this SDG.

Xl. Internal Standards

All internal standard areas and retention times were within QC limits.
Xil. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
Xlil. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to continuing calibration %D and SRM %R, data were qualified as estimated in
sixteen samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles - Data Qualification Summary - SDG 20F0359

Sample

Compound

Flag

AorP

Reason

LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-8S250
LDW20-SS245
LDW20-55222
LDW20-SS223
LDW20-SS226
LDW20-§5230
LDW20-SS5235
LDW20-SS238

Fluoranthene
Pyrene

J (all detects)
J (all detects)

Continuing calibration (%D)

LDW20-SS224
LDW20-S5232
LDW20-SS240
LDW20-SS244

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene

J (all detects)
UJ (all non-detects)

Standard reference materials

(%R)

LDW20-S5243
LDW20-SS5269
LDW20-SS5261
LDW20-SS255
LDW20-SS250
LDW20-S5245
LDW20-SS222
LDW20-5§S223
LDW20-SS226
LDW20-SS230
LDW20-SS235
LDW20-85238

Duwamish AOC4
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

Duwamish AOC4
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG
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LDC #:__48785E2a VALIDATION COMPLETENESS WORKSHEET Date?8K7/7~°

SDG #._20F0359 Stage 2B Page: 4_0f1

Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

S N G var
I.__| Sample receipt/Technical holding times SN ' A Caler ‘k"',m = 88 13.2°¢ 20.%°c
ll. | GC/MS Instrument performance check .A ,
. | initial calibration/icv ' A— ICAL € 20 7 adl e € 2674
IV. | Continuing calibration 5’/\\ AN & 26 Z
V. Laboratory Blanks A
VI. | Field blanks N
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples Sl/\) LCS SR Vl
X. | Field duplicates N l
XI. | Internal standards A
XIl. | Compound quantitation RL/LOQ/LODs N
XII._| Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A—
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 . 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 . 20F0359-05 Sediment 06/19/20
6 LDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 . 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20
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LDC #:__48785E2a VALIDATION COMPLETENESS WORKSHEET

SDG #:__20F0359 Stage 2B
Laboratory:_Analytical Resources, Inc.

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270E)

Date: b?[;‘/ /20

Page: > of ¥
Reviewer:

2nd Reviewer:

Client ID Lab ID Matrix Date
15 | LDW20-SS235 20F0359-15 Sediment 06/19/20
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17 | LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
18 | LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20
19
20
21
Notes:

— | BLGUGY- bk |
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rlyIETHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA Dibenzothiophene

A1,

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3"-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

Cc1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichiorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate

EEEE. Bipheny!

E1.

N-Nitrosopyrrolidine

F. 1,2-Dichlorobenzene

FF. 3-Nitroaniline

FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fluoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2'-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
I. 4-Methylphenol Il. 4-Nitrophenol 1l. Benzo(a)pyrene 1lil. 1,4-Dioxane 1. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. Indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. 0,0',0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n-Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone
N. 2-Nitrophenol NN. Fluorene NNN. Aniline NNNN. 2,6-Dichlorophenol N1. N-Nitro-o-toluidine
0. 2,4-Dimethylphenol 0O. 4-Nitroaniline 00O0. N-Nitrosodimethylamine 0000. 1,2-Diphenylhydrazine 01. 1,3,5-Trinitrobenzene
P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dic|1|ofophenol QQ. N-Nitrosodiphenylamine QQAQ. Benzyl alcoho! QQQQ. 3&4-Methylphenoi Q1. 4-Aminobiphenyl
R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine
S. Naphthalene SS. Hexachlorobenzene SSS. Benzidine S88SS. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene
T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur
V. 4-Chloro-3-methylphenol VV. Anthracene VVV.Benzonaphthothiophene VWWV, 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine
W. 2-Methylnaphthalene WW. Carbazole WWW.Benzo(e)pyrene WWWW.. 2-Picoline W1, Methapyrilene
X. Hexachlorocyclopentadiene XX. Di-n-butylphthalate XXX. 2,6-Dimethylnaphthalene XXXX. 3-Methylcholanthrene X1. Pentachioroethane
Y. 2,4,6-Trichlorophenol YY. Fluoranthene YYY. 2,3,5-Trimethylnaphthalene YYYY. a,a-Dimethylphenethylamine Y1. 3,3-Dimethylbenzidine
Z 2,4,5-Trichlorophenoi ZZ. Pyrene ZZZ. Perylene ZZZZ. Hexachloropropene Z1. o-Toluidine
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LDC #: 13 78% €24 VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Page: of_]_

Reviewer: G
2nd Reviewer:

N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
N _N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Y N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
07/% (20| KTI020671%02 Y 22,3 6-16_(Der) Jfus /B
\ 4

CONCAL.wpd



LDC #: fK 7%% E 24 VALIDATION FINDINGS WORKSHEET Page: J__of_[
Laboratory Control Samples (LCS) / _SKM' Reviewer: 3VG

2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270%)5

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a LCS required?
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

| LCS LCSD
# LCS/LCSD ID_ Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications

BIGH068-SRML S 20.G (4-159) A (5D +Det) 7 /v /4
n %% 6 _(5|-49) N '

pp 457 « S7-142.)

GG He o (Sq-41)
( )

L . e

~Jl~ -~~~} K]~~~ 1~]~1~1-]~ 1~~~ 1~~~} ~|~ |~
O DO N RN RN RSN [N | PR N N PN N NS B R RPN | S R RN R (PR P RN N N
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Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

LDC Report# 48785E2b

Data Validation Report

Duwamish AOC4
August 20, 2020
Semivolatiles

Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 8.8°C and 20.4°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For compounds where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the compounds, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all compounds were within validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
06/26/20 N-Nitrosodiphenylamine 65.7 LDW20-SS224 J (all detects) A
(SIF0395-SCV1) LDW20-SS232 UJ (all non-detects)

LDW20-SS240
LDW20-SS244
LDW20-S5243

06/26/20 N-Nitrosodiphenylamine 41.9 LDW20-SS269 J (all detects) A
(SIF0393-SCV1) LDW20-SS261 UJ (all non-detects)
LDW20-SS255
LDW20-SS250
LDW20-SS245
LDW20-§S222
LDW20-SS223
LDW20-SS226
LDW20-SS230
LDW20-SS235
LDW20-SS238
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IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds with
the following exceptions:

Associated
Date Compound %D Samples Flag AorP
07/11/20 Benzoic acid 20.5 LDW20-SS224 J (all detects) A
LDW20-SS232 UJ (all non-detects)
Pentachlorophenol 34.3 LDW20-SS240 J (all detects)
LDW20-SS244 UJ (all non-detects)

LDW20-SS5243

07/13/20 Benzyl alcohol 28.5 LDW20-SS269 J (all detects) A
LDW20-SS261 UJ (all non-detects)
Pentachlorophenol 371 LDW20-SS255 J (all detects)
LDW20-SS250 UJ (all non-detects)

LDW20-5S245
LDW20-§8222
LDW20-SS223
LDW20-SS226
LDW20-§S230
LDW20-SS8235
LDW20-SS238

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.
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IX. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits with the following exceptions:

Associated
SRM ID Compound %R (Limits) Samples Flag AorP
BIG0068-SRM2 1,2-Dichlorobenzene 13.3 (17-184) All samples in SDG UJ (all non-detects) P

20F0359

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.
XlIl. Target Compound Identifications

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D, continuing calibration %D, and SRM %R, data were qualified as
estimated in sixteen samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4

Semivolatiles — Data Qualification Summary - SDG 20F0359

Sample

Compound

Flag

AorP

Reason

LDW20-55224
LDW20-SS232
LDW20-SS240
LDW20-SS244
LDW20-55243
LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-SS250
LDW20-SS245
'LDW20-SS222
LDW20-55223
LDW20-SS226
LDW20-SS230
LDW20-SS235
LDW20-SS238

N-Nitrosodiphenylamine

J (all detects)
UJ (all non-detects)

Initial calibration verification
(%D)

LDW20-S5224
LDW20-S5232
LDW20-SS240
LDW20-55244
LDW20-SS5243

Benzoic acid

Pentachlorophenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-SS250
LDW20-SS5245
LDW20-5S5222
LDW20-SS223
LDW20-SS226
LDW20-5§S230
LDW20-SS235
LDW20-5S238

Benzyl alcohol

Pentachlorophenol

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration (%D)

LDW20-SS224
LDW20-S5232
LDW20-SS240
LDW20-55244
LDW20-55243
LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-SS250
LDW20-SS245
LDW20-SS222
LDW20-SS223
LDW20-S5226
LDW20-S5230
LDW20-SS235
LDW20-SS238

1,2-Dichlorobenzene

UJ (all non-detects)

Standard reference materials
(%R)

Duwamish AOC4

Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG
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Duwamish AOC4
Semivolatiles - Field Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG
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LDC #:__48785E2b VALIDATION COMPLETENESS WORKSHEET Date:_°¥17/50

SDG #;_ 20F0359 Stage 2B Page:_\ of 2
Laboratory:_Analytical Resources, Inc. Reviewer:___

CvTA 2nd Reviewer: H

METHOD: GC/MS Rolynuclear-Arematic-Hydrocarbons (EPA SW 846 Method 8270E-SIM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

I. | Sample receipt/Technical holding times Sll\s/ A— Cov ler +f/”'ﬂ{ = g, 1'% , 13, 2°C : 20.9c (\ 1:.:% o ¥ >
1. GC/MS Instrument performance check A
i, | initial calibration/ICV A Sw Ichv e 202 'zd e %0 b
IV. | Continuing calibration SN ¢ 262
V. Laboratory Blanks A
VI. | Field blanks “
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates D,
IX. | Laboratory control samples S#\) LCS ! S KV)
X. | Field duplicates Al
Xl. | Internal standards A
Xll. | Compound quantitation RL/LOQ/LODs N
Xlll. | Target compound identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 20F0359-05 Sediment 06/19/20
6 LDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20

L:\Windward\Duwamish\48785E2bW.wpd 1



LDC #:.__48785E2b

SDG #:.__ 20F0359
Laboratory:_Analytical Resources, Inc.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270E-SIM)

Date:_0¢ /17 /70

Page:_z-of 7
Reviewer:

2nd Reviewer:

Client ID Lab ID Matrix Date
15 | LDW20-SS235 20F0359-15 Sediment 06/19/20
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17 | LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
18 | LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20
19
20
21

Notes:
BT G2063- BLcz

L:\Windward\Duwamish\48785E2bW.wpd



rIYIETHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

AA. 2-Chloronaphthalene

AAA. Butylbenzylphthalate

AAAA Dibenzothiophene

A1,

N-Nitrosodiethylamine

B. Bis (2-chloroethyl) ether

BB. 2-Nitroaniline

BBB. 3,3'-Dichlorobenzidine

BBBB. Benzo(a)fluoranthene

B1.

N-Nitrosodi-n-butylamine

C. 2-Chlorophenol

CC. Dimethylphthalate

CCC. Benzo(a)anthracene

CCCC. Benzo(b)fluorene

C1.

N-Nitrosomethylethylamine

D. 1,3-Dichlorobenzene

DD. Acenaphthylene

DDD. Chrysene

DDDD. cis/trans-Decalin

D1.

N-Nitrosomorpholine

E. 1,4-Dichlorobenzene

EE. 2,6-Dinitrotoluene

EEE. Bis(2-ethylhexyl)phthalate

EEEE. Biphenyl

E1.

N-Nitrosopyrrolidine

F. 1,2-Dichlorobenzene

FF. 3-Nitroaniline

FFF. Di-n-octylphthalate FFFF. Retene F1. Phenacetin
G. 2-Methylphenol GG. Acenaphthene GGG. Benzo(b)fiuoranthene GGGG. C30-Hopane G1. 2-Acetylaminofluorene
H. 2,2"-Oxybis(1-chloropropane) HH. 2,4-Dinitrophenol HHH. Benzo(k)fluoranthene HHHH. 1-Methylphenanthrene H1. Pronamide
1. 4-Methylphenol II. 4-Nitrophenol Ill. Benzo(a)pyrene llil. 1,4-Dioxane 1. Methyl methanesulfonate
J. N-Nitroso-di-n-propylamine JJ. Dibenzofuran JJJ. indeno(1,2,3-cd)pyrene JJJJ. Acetophenone J1. Ethyl methanesulfonate
K. Hexachloroethane KK. 2,4-Dinitrotoluene KKK. Dibenz(a,h)anthracene KKKK. Atrazine K1. o,0",0"-Triethylphosphorothioate
L. Nitrobenzene LL. Diethylphthalate LLL. Benzo(g,h,i)perylene LLLL. Benzaldehyde L1. n~Phenylene diamine
M. Isophorone MM. 4-Chlorophenyl-phenyl ether MMM. Bis(2-Chloroisopropyl)ether MMMM. Caprolactam M1. 1,4-Naphthoquinone

N. 2-Nitrophenol

NN. Fluorene

NNN. Aniline

NNNN. 2,6-Dichlorophenol

N1. N-Nitro-o-toluidine

0. 2,4-Dimethylphenol

0O. 4-Nitroaniline

00O. N-Nitrosodimethylamine

00QO0. 1,2-Diphenylthydrazine

o1

. 1,3,5-Trinitrobenzene

P. Bis(2-chloroethoxy)methane PP. 4,6-Dinitro-2-methylphenol PPP. Benzoic Acid PPPP. 3-Methylphenol P1. Pentachlorobenzene
Q. 2,4-Dichlorophenol QQ. N-Nitrosodiphenylamine QQQ. Benzyl alcohol QQQQ. 3&4-Methylphenol Q1. 4-Aminobiphenyl

R. 1,2,4-Trichlorobenzene RR. 4-Bromophenyl-phenylether RRR. Pyridine RRRR. 4-Dimethyldibenzothiophene (4MDT) R1. 2-Naphthylamine

S. Naphthalene SS. Hexachlorobenzene SS8S. Benzidine S88S8S. 2/3-Dimethyldibenzothiophene (4MDT) | S1. Triphenylene

T. 4-Chloroaniline TT. Pentachlorophenol TTT. 1-Methylnaphthalene TTTT. 1-Methyldibenzothiophene (1MDT) T1. Octachlorostyrene
U. Hexachlorobutadiene UU. Phenanthrene UUU.Benzo(b)thiophene UUUU.. 2,3,4,6-Tetrachlorophenol U1. Famphur

V. 4-Chloro-3-methylphenol WV. Anthracene VVV.Benzonaphthothiophene VVWV. 1,2,4,5-Tetrachlorobenzene V1. 1,4-phenylenediamine

W. 2-Methylnaphthalene

WW. Carbazole

WWW.Benzo(e)pyrene

WWWW.. 2-Picoline

wi1

. Methapyrilene

X. Hexachlorocyclopentadiene

XX. Di-n-butylphthalate

XXX. 2,6-Dimethylnaphthalene

XXXX. 3-Methyicholanthrene

X1.

Pentachloroethane

Y. 2,4,6-Trichlorophenol

YY. Fluoranthene

YYY. 2,3,5-Trimethylnaphthalene

YYYY. a,a-Dimethylphenethylamine

Y.

-

3,3"-Dimethylbenzidine

Z. 2,4,5-Trichlorophenol

ZZ. Pyrene

ZZZ. Perylene

ZZZZ. Hexachloropropene

Z1.

Py

o-Toluidine

COMPNDL_SVOA long list.wpd




loc#  Y87s5 E%

VALIDATION FINDINGS WORKSHEET

METHOD: GC/MS SVOA (EPA SW 846 Method 8270C)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Initial Calibration Verification

Page:_}_of )

Reviewer: G
2nd Reviewer:

N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
Y{N/N/A Were all %D within the validation criteria of <28/30% %D ?
Finding %D
Date Standard ID Compound (Limit: Associated Samples Qualifications
(O _Jos/2¢ foo [T Fo34c-Sev 8& 5.7 -G 1718 _Mp_ (Np bl J/us/k
() 06 /26 Ao | STE029%- SN4 B& 4.9 ¢ -16 (M} £ Det) 2

ICVsvoa.wpd



Loc#_  187¢% E2b

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page:_| of )

Reviewer:__ J
2nd Reviewer:

N N/A Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
N N/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Y (N ) N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
orf) oo | NT 14200711025 pep 205 1-5 178 Mp (hphrpet>y T US/A
T T 54' z J/ y ]/
pa
7% /30 | NTlo2 0071%0%S LR & 28.§ b-1¢ (AP 3 Pletd AINZY
TT 37.) ) ¥ 1

C4

CONCAL.wpd




Loc#_H8THEH VALIDATION FINDINGS WORKSHEET Page: ) of ]

Laboratory Control Samples (LCS) /@ 14 M Reviewer: Jf

2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270C)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a LCS required?
Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

LCS SD
# LCS/LCSD ID Compound %R (Limits) %RLg(l:.imits[ RPD (Limits) Associated Samples Qualifications
PLG00(3- SEmal F 122 (7-184) Al () J/u3 /P

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
{ )
( )

— |~ |~ = |~ ]— |~ -]~~~ Il - =] |-
I D R PU RU P RN | S R (N RS RN DA D RN PP | SN [N RGN (R N S [N NP S
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Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785E3a

Laboratory Data Consultants, Inc.

Data Validation Report

Duwamish AOC4
August 20, 2020
Hexachlorobenzene
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20

V\LOGIN\WINDWARD\DUWAMISH\48785E3A_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:
Hexachlorobenzene by Environmental Protection Agency (EPA) SW 846 Method 8081B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\48785E3A_WI3.DOC



I. Sample Receipt and Technical Holding Times
The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 8.8°C and 20.4°C upon

receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were

qualified.

All technical holding time requirements were met.

Il. GC Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

The individual 4,4'-DDT and Endrin breakdowns (%BD) were less than or equal to
15.0%.

lll. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.
The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration

Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785E3A_WI3.DOC



VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Compound Quantitation

Raw data were not reviewed for Stage 2B validation.

XIl. Target Compound ldentification

Raw data were not reviewed for Stage 2B validation.

XIll. System Performance

Raw data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.

VALOGIN\WINDWARD\DUWAMISH\48785E3A_WI3.DOC



Duwamish AOC4 -
Hexachlorobenzene - Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG
Duwamish AOC4
Hexachlorobenzene - Laboratory Blank Data Qualification Summary - SDG

20F0359
No Sample Data Qualified in this SDG

Duwamish AOC4
Hexachlorobenzene - Field Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

VALOGIN\WWINDWARD\DUWAMISHM8785E3A_WI3.00C



LDC #:__48785E3a VALIDATION COMPLETENESS WORKSHEET Date: 98 /17 foo

SDG #:__20F0359 Stage 2B Page:_| of 7
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation A
I.__| Sample receipt/Technical holding times SV\,/ covler "’WVQ = 8.%%C, 1%2.2°C 24 ‘ ,r:‘nsu ’ﬁzﬁzai )
b 1 1 A\

Il. | GC Instrument Performance Check H

1. | Initial calibration/ICV AA \cAL & Z6 2 |\ 20/,
' -

IV. | Continuing calibration Co < Zb/.,

V. Laboratory Blanks

P

VI. | Field blanks
VII._| Surrogate spikes / lrﬁ’ Sl
4

VIIl. | Matrix spike/Matrix spike duplicates

S

~

\,CS/j;

IX. | Laboratory control samples

X. Field duplicates

Xl. | Compound qu.antitation/RL/LOQ/LODs

XIll. | Target compound identification

iz |z [z = PP

XIll. | System Performance
L XI\/_ ) Overall assessment of data
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 20F0359-05 Sediment 06/19/20
6 LLDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20
15 | LDW20-S8235 20F0359-15 Sediment 06/19/20

L:\Windward\Duwamish\48785E3aW.wpd



LDC #:__48785E3a VALIDATION COMPLETENESS WORKSHEET Date:03/ 17 /2¢

SDG #:__20F0359 Stage 2B Page: 2-of %

Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer:

METHOD: GC Hexachlorobenzene (EPA SW846 Method 8081B)

Client ID Lab ID Matrix Date
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17 | LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
18 | LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20
19
20
21
Notes:

— | L Goolq- Bk f
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Project/Site Name:

LDC Report Date:

Parameters:

Validation Level:

Laboratory:

LDC Report# 48785E3b

Laboratory Data Consulitants, Inc.

Data Validation Report

Duwamish AOC4

August 19, 2020
Polychlorinated Biphenyls
Stage 2B

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20

VALOGIN\WINDWARD\DUWAMISH\48785E3B_WI3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Organic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846
Method 8082A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\WINDWARD\DUWAMISH\48785E3B_WI3.DOC



I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 8.8°C and 20.4°C upon
receipt by the laboratory. Since the samples were received the same day that they were

collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all compounds.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all compounds with the following exceptions:

Associated
Date Standard Column Compound %D Samples Flag AorP
07/02/20 | SIG0056-SCV1 | 1C Aroclor-1260 21.8 | All samples in SDG J (all detects) A

20F0359

lll. Continuing Calibration

Continuing calibration was performed at required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all compounds.
IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates/Internal Standards

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

All internal standard areas and retention times were within QC limits.

VALOGIN\WINDWARD\DUWAMISH\48785E3B_WI3.DOC



VIl. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIiil. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the method. The
results were within QC limits.

IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Compound Quantitation

The sample results for detected compounds from the two columns were within 40%
relative percent difference (RPD) with the following exceptions:

Sample Compound RPD Flag AorP
LDW20-SS224 Aroclor-1248 44.2 J (all detects) A
Aroclor-1260 42.7 J (all detects)
LDW20-SS240 Aroclor-1254 48.9 J (all detects) A
LDW20-SS244 Aroclor-1254 41.1 J (all detects) A
Aroclor-1260 59.2 J (all detects)
LDW20-SS243 Aroclor-1254 41.2 J (all detects) A
Aroclor-1260 ' 40.5 J (all detects)
LDW20-SS269 Aroclor-1248 42.4 J (all detects) A
Aroclor-1260 40.7 J (all detects)
LDW20-SS255 Aroclor-1254 49.2 J (all detects) A
LDW20-SS250 Aroclor-1248 42 J (all detects) A
Aroclor-1254 44.8 J (all detects)
LDW20-SS222 Aroclor-1254 43 J (all detects) A
LDW20-SS226 Aroclor-1254 446 J (all detects) A
4
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Sample Compound RPD Flag AorP

LDW20-SS230 Aroclor-1248 421 J (all detects) A
Aroclor-1254 54.8 J (all detects)

LDW20-SS235 Aroclor-1254 40.8 J (all detects) A

LDW20-SS238 Aroclor-1254 51.5 J (all detects) A

Raw data were not reviewed for Stage 2B validation.
XI. Target Compound Identification

Raw data were not reviewed for Stage 2B validation.
XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected in this SDG.

Due to ICV %D and RPD between two columns, data were qualified as estimated in
sixteen samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Polychlorinated Biphenyls - Data Qualification Summary - SDG 20F0359

Sample Compound Flag AorP Reason

LDW20-SS224 Aroclor-1260 J (all detects) A Initial calibration verification
LDW20-SS232 (%D)

LDW20-SS240
LDW20-SS244
LDW20-SS243
LDW20-SS269
LDW20-SS5261
LDW20-SS255
LDW20-SS250
LDW20-SS245
LDW20-SS222
LDW20-SS5223
LDW20-SS226
LDW20-SS230
LDW20-SS235
LDW20-SS238

LDW20-SS224 Aroclor-1248 J (all detects) A Compound quantitation

LDW20-SS269 Aroclor-1260 J (all detects) (RPD between two
columns)

LDW20-SS240 Aroclor-1254 J (all detects) A Compound quantitation

LDW20-SS255 (RPD between two

LDW20-SS222 columns)

LDW20-SS226

LDW20-SS235

LDW20-SS238

LDW20-SS244 Aroclor-1254 J (all detects) A Compound quantitation

LDW20-SS243 Aroclor-1260 J (all detects) (RPD between two
columns)

LDW20-SS250 Aroclor-1248 J (all detects) A Compound quantitation

LDW20-SS230 Aroclor-1254 J (all detects) (RPD between two
columns)

Duwamish AOC4

Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG
20F0359

No Sample Data Qualified in this SDG
Duwamish AOC4
Polychlorinated Biphenyls - Field Blank Data Qualification Summary - SDG
20F0359

No Sample Data Qualified in this SDG
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LDC #:__48785E3b

SDG #.__20F0359
Laboratory:_Analytical Resources, Inc.

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date: % [& fo

Page:\ of 7
Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area

l. Sample receipt/Technical holding times

cﬂlf/‘f‘\’/"‘?f: %.8

W1 A
A

e, 13.2°¢ 204°C Zj-:m(i iﬁ“ﬁ{)
1

II.__| initial calibration/icV RN 1L & 2o, o e 262
fit.__| Continuing calibration .A e e
IV. | Laboratory Blanks A
=
V. | Field blanks J;l
VI. ] Surrogate spikes ,A
VII. | Matrix spike/Matrix spike duplicates ﬁ
VIIi. | Laboratory control samples A L’C 5 , S RM
IX. | Field duplicates ”
X. Compound quantitation/RL/LOQ/LODs S\N
Xl. | Target compound identification N
L_XIl_1 Querall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 20F0359-05 Sediment 06/19/20
6 LDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 | LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20
15 | LDW20-SS235 20F0359-15 Sediment 06/19/20
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17__| LDW20-SS240MS 20F0359-03MS Sediment 06/19/20
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LDC #:.__48785E3b VALIDATION COMPLETENESS WORKSHEET Date: 0311750

SDG #.__20F0359 Stage 2B Page.2- of7_
Laboratory: Analytical Resources, Inc. Reviewer:
2nd Reviewer:;
METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A)
Client ID Lab ID Matrix Date
18 | LDW20-SS240MSD 20F0359-03MSD Sediment 06/19/20
19
20
21
Notes:
L Go6 76— but
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VALIDATION FINDINGS WORKSHEET

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082)

A. alpha-BHC

K. Endrin

e e ———— e —————

U. Toxaphene EE. 2,4-DDT 00. trans—Heptachlor epoxide
B. beta-BHC L. Endosulfan |l V. Aroclor-1016 FF. Hexachlorobenzene PP. Mirex
C. delta-BHC M. 4,4-DDD W. Aroclor-1221 GG. Chiordane QQ cis-Chlordane
D. gamma-BHC N. Endosulfan sulfate X. Aroclor-1232 HH. Chiordane (Technical) RR. trans-Chlordane
E. Heptachlor 0.4,4-DDT Y. Aroclor-1242 Il. Aroclor 1262 SS.
F. Aldrin P. Methoxychlor Z. Aroclor-1248 JJ. Aroclor 1268 TT.
G. Heptachlor epoxide Q. Endrin ketone AA. Aroclor-1254 KK. Oxychlordane Uu.
H. Endosulfan | R. Endrin aldehyde BB. Aroclor-1260 LL. trans-Nonachlor A%
|. Dieldrin S. alpha-Chlordane CC. 2,4-DDD MM. cis-Nonachlor ww,
J. 4,4-DDE T. gamma-Chlordane DD. 2,4-DDE NN. cis-Heptachlor epoxide XX.
Notes:
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VALIDATION FINDINGS WORKSHEET
Initial Calibration Verification

Loc# Y87 E

METHOD: GC Pesticides/PCBs (EPA SW 846 Method 8081/8082)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

at type of initial calibration verification calculation was performed? < %D or __ %R

N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?

N/A Did the initial calibration verification standards meet the %D / %R validation criteria of <20.0% / 80-120%?

Page:__| of \_
Reviewer:_ JVG

2nd Reviewer:

Detector/ %D
# Date Standard ID Column Compound (Limit < 20.0) Associated Samples Qualifications
3/ | SIG00So-SlL 1 B2 2.8 Al 97{:,/) J /us /A

{nad BB eaby 2
k7l d

ICV-8081_2.wpd




LDC #:_ {3 T8¢ E%b VALIDATION FINDINGS WORKSHEET Page: _| of 4~

Compound Quantitation and Reported CRQLs Reviewer: %G i
/ 2nd Reviewer:
GC __HPLC

METHOD:

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?

Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
Did the percent difference of detected compounds between two columns./detectors <40%?

If no, please see findings bellow.

# Compound Name Sample ID @AD Betw;f:i: (‘;04:;:;] mns/etectors Qualifications
frgcel (248 ‘ 44.2 , I Ab/A
| 260 L 42,7
1254 2 ‘g .9
254 4 4. |
\260 ) S9.2
lzs¢ c ) 2
1260 | 40.5
1248 @ f2.4
(260 J2 40,7
[zs¢ 8 49,2
|24¢ 9 ‘2
| I'Zl;lf | 44.¢ /

Comments: _See sample calculation verification worksheet for recalculations
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LDC #: 48 78¢ £3b

METHOD: ,  GC__HPLC

VALIDATION FINDINGS WORKSHEET
Compound Quantitation and Reported CRQLs

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
evel IV/D Only
N_N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.?

N N/A

Did the reported results for detected target compounds agree within 10.0% of the recalculated results?
Y (E;N/A Did the percent difference of detected compounds between two columns./detectors <40%?

Page: 2~ of 2~
Reviewer:

JV{ 3
2nd Reviewer: E

If no, please see findings bellow.
%D Between Two Columns/Detectors
# Compound Name Sample ID Limit (< 40%) Qualifications

Aroclor 124 1 4 3 ks /4
ki< 1% H.¢
243 4 4=)
|25 1A 54.¢
1259 ls ¢y .

L 72‘7’4’ 'G ;" g 1‘/

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 48785E4a

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Metals

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
LDW20-SS224MS 20F0359-01MS Sediment 06/19/20
LDW20-SS224MSD 20F0359-01MSD Sediment 06/19/20
LDW20-SS224DUP 20F0359-01DUP Sediment 06/19/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
~modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Arsenic, Cadmium, Chromium, Copper, Lead, Silver, and Zinc by Environmental
Protection Agency (EPA) SW 846 Method 6020A
Mercury by EPA SW 846 Method 7471B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met.
Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Instrument Calibration
Initial and continuing calibrations were performed as required by the methods.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

IV. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
ICB/CCB Silver 0.022 ug/L. LDW20-SS224

LDW20-55244
LDW20-SS5243
LDW20-SS269
LDW20-SS261
LDW20-SS255
LDW20-SS8250
LDW20-S5245
LDW20-SS5222
LDW20-S5223
LDW20-S5226
LDW20-8§S230
LDW20-5S235
LDW20-5SS238
LDW20-SS224DUP

PB (prep blank) Zinc 1.1 mg/Kg All samples in SDG 20F0359

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks with the following exceptions:

3
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Reported Modified Final

Sample Analyte Concentration Concentration
LDW20-SS224 Silver 0.19 mg/Kg 0.19U mg/Kg
LDW20-SS244 Silver 0.14 mg/Kg 0.14U mg/Kg
LDW20-SS243 Silver 0.24 mg/Kg 0.24U mg/Kg
LDW20-SS269 Silver 0.19 mg/Kg 0.19U mg/Kg
LDW20-SS261 Silver 0.15 mg/Kg 0.15U mg/Kg
LDW20-SS255 Silver 0.15 mg/Kg 0.15U mg/Kg
LDW20-SS250 Silver 0.19 mg/Kg 0.19U mg/Kg
LDW20-SS245 Silver 0.19 mg/Kg 0.19U mg/Kg
LDW20-8S222 Silver 0.2 mg/Kg 0.2U mg/Kg
LDW20-SS223 Silver 0.18 mg/Kg 0.18U mg/Kg
LDW20-SS226 Silver 0.18 mg/Kg 0.18U mg/Kg
LDW20-SS230 Silver 0.16 mg/Kg 0.16U mg/Kg
LDW20-SS235 Silver 0.16 mg/Kg 0.16U mg/Kg
LDW20-SS238 Silver 0.16 mg/Kg 0.16U mg/Kg
LDW20-SS224DUP Silver 0.15 mg/Kg 0.15U mg/Kg

VLI. Field Blanks

No field blanks were identified in this SDG.

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.
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IX. Serial Dilution
Serial dilution was not performed for this SDG.
X. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

XI. Field Duplicates

No field duplicates were identified in this SDG.

XIl. Internal Standards (ICP-MS)

Raw data were not reviewed for Stage 2B validation.
Xlll. Sample Result Verification

Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

Due to laboratory blank contamination, data were qualified as not detected in fifteen
samples.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable.
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Duwamish AOC4
Metals - Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

Duwamish AOC4
Metals - Laboratory Blank Data Qualification Summary - SDG 20F0359

Modified Final
Sample Analyte Concentration AorP
LDW20-SS224 Silver 0.19U mg/Kg A
LDW20-S5244 Silver 0.14U mg/Kg A
LDW20-SS243 Silver 0.24U mg/Kg A
LDW20-SS269 Silver 0.19U mg/Kg A
LDW20-SS261 Silver 0.15U mg/Kg A
LDW20-SS255 Silver 0.15U mg/Kg A
LDW20-SS250 Silver 0.19U mg/Kg A
LDW20-SS245 Silver 0.19U mg/Kg A
LDW20-5SS222 Silver 0.2U mg/Kg A
LDW20-SS5223 Silver 0.18U mg/Kg A
LDW20-SS226 Silver 0.18U mg/Kg A
LDW20-SS230 Silver 0.16U mg/Kg A
LDW20-SS235 Silver 0.16U mg/Kg A
LDW20-SS238 Silver 0.16U mg/Kg A
LDW20-SS224DUP Silver 0.15U mg/Kg A

Duwamish AOC4
Metals - Field Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG
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LDC #:__48785E4a VALIDATION COMPLETENESS WORKSHEET Date:{

SDG #:__20F0359 Stage 2B Page: | of Z_
Laboratory: Analytical Resources, Inc. Reviewer:_ C—

2nd Reviewer: @

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

l. Sample receipt/Technical holding times

1. ICP/MS Tune

l. | Instrument Calibration

> ST
>

IV. | ICP Interference Check Sample (ICS) Analysis

)
2.

V. Laboratory Blanks

VI. | Field Blanks

VII. | Matrix Spike/Matrix Spike Duplicates

VIll. | Duplicate sample analysis

IX. | Serial Dilution

(CS
I

X. Laboratory control samples

Xl. | Field Duplicates

XIl. | Internal Standard (ICP-MS)

: R \_\>%J>j>2

Xlll. | Sample Result Verification

X1\/_| Qverall Assessment of Data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 20F0359-05 Sediment 06/19/20
6 LDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 | LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20
15 | LDW20-S5235 20F0359-15 Sediment 06/19/20
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VALIDATION COMPLETENESS WORKSHEET
Stage 2B

LDC #:.__48785E4a

SDG #:.__20F0359
L.aboratory: Analytical Resources, Inc.

METHOD: Metals (EPA SW 846 Method 6020A/7471B)

Datezg@[za

Page: 2.0f "Z—

Reviewer: <——

2nd Reviewer:i

Client ID Lab ID Matrix Date
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17 | LDW20-SS224MS 20F0359-01MS Sediment 06/19/20
18 | LDW20-SS224MSD 20F0359-01MSD Sediment 06/19/20
19 | LDW20-SS224DUP 20F0359-01DUP Sediment 06/19/20
20
21
22
Notes:
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LDC #: 48785E4a

VALIDATION FINDINGS WORKSHEET
Sample Specific Element Reference

All elements are applicable to each sample as noted below.

Page 1of 1
Reviewer:CR

Sample ID Target Analyte List
1to 16 As, Cd, Cr, Cu, Pb, Ag, Zn, Hg
QcC: 17-19 As, Cd, Cr, Cu, Pb, Ag, Zn
Analysis Method
ICP
ICP-MS As, Cd, Cr, Cu, Pb, Ag, Zn
CVAA Hg




LDC #: 48785E4a VALIDATION FINDINGS WORKSHEET “Page lofl
Laboratory Blank Contamination (PB/ICB/CCB) Reviewer:CR

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)
Soil preparation factor applied (if applicable):

Sample Concentration, unless otherwise noted: mg/Kg  Associated Samples: 1, 4-16 | \Cj
Sample Identification

PB Maximum Action
Analyte (mg/Kg) ICB/CCB Level Lq
(ug/L) 1 4 5 6 7 8 9] 10| 11| 12| 13| 14} 15| 16
Ag 0.022 0.19] 0.14| 0.24] 0.19] 0.15| 0.15| 0.19f 0.19] 0.2| 0.18| 0.18| 0.16| 0.16| 0.16| 0.\ S

Sample Concentration, unless otherwise noted: mg/Kg  Associated Samples: All
Sample Identification

B Maximum Acti
Analyte (m:/Kg) ICB/CCB Lcet"’z:' No
(ug/L) quals
Zn 1.1

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is
established at 5X the highest ICB, CCB, or PB concentration.



LDC Report# 48785E6

Laboratory Data Consultants, Inc.

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Duwamish AOC4
August 20, 2020
Wet Chemistry

Stage 2B

Data Validation Report

Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS224 20F0359-01 Sediment 06/19/20
LDW20-SS232 20F0359-02 Sediment 06/19/20
LDW20-SS240 20F0359-03 Sediment 06/19/20
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS269 20F0359-06 Sediment 06/19/20
LDW20-SS261 20F0359-07 Sediment 06/19/20
LDW20-SS255 20F0359-08 Sediment 06/19/20
LDW20-SS250 20F0359-09 Sediment 06/19/20
LDW20-SS245 20F0359-10 Sediment 06/19/20
LDW20-SS222 20F0359-11 Sediment 06/19/20
LDW20-SS223 20F0359-12 Sediment 06/19/20
LDW20-SS226 20F0359-13 Sediment 06/19/20
LDW20-SS230 20F0359-14 Sediment 06/19/20
LDW20-SS235 20F0359-15 Sediment 06/19/20
LDW20-SS238 20F0359-16 Sediment 06/19/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Lower Duwamish Waterway Quality Assurance Project Plan
for Remedial Design of Upper Reach: Pre-Design Investigation (May 2020) and a
modified outline of the USEPA National Functional Guidelines (NFG) for Inorganic
Superfund Methods Data Review (January 2017). Where specific guidance was not
available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following methods:

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method
9060A
Total Solids by Standard Method 2540G

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified
by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively
identified by the laboratory; however the compound or analyte should be
considered non-detected at the reported concentration due to the presence of
contaminants detected in the associated blank(s).

N} (Non-detected estimated): The compound or analyte was reported as not
detected by the laboratory; however the reported quantitation/detection limit is
estimated due to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the
associated sample(s) was reported as not detected by the laboratory and did not
warrant the qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Initial Calibration

All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks. '

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VIIl. Laboratory Control Samples/Standard Reference Materials

Laboratory control samples (LCS) were analyzed as required by the methods. Percent
recoveries (%R) were within QC limits.

Standard reference materials (SRM) were analyzed as required by the methods. The
results were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.
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X. Sample Result Verification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected in this SDG.

The quality control criteria reviewed were met and are considered acceptable.
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Duwamish AOC4
Wet Chemistry - Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

Duwamish AOC4
Wet Chemistry - Field Blank Data Qualification Summary - SDG 20F0359

No Sample Data Qualified in this SDG

VALOGIN\WINDWARD\DUWAMISH\48785E6_WI3.DOC



LDC #:__48785E6 VALIDATION COMPLETENESS WORKSHEET Date:% 4 2o

SDG #:_ 20F0359 Stage 2B Page: \ of |
Laboratory:_Analytical Resources, Inc. Reviewer:
2nd Reviewer: iz

METHOD: (Analyte) TOC (EPA SW846 Method 9060A), Total Solids (SM 2540G)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times A

>

1 Initial calibration

1l. | Calibration verification

IV | Laboratory Blanks

\ Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

> J¥ >

(05 CRES

VIIl. | Laboratory control samples

IX. | Field duplicates

X. | Sample result verification

(= 2

L_X1 | Querall assessment of data {
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date

1 LDW20-SS224 20F0359-01 Sediment 06/19/20
2 LDW20-SS232 20F0359-02 Sediment 06/19/20
3 LDW20-SS240 20F0359-03 Sediment 06/19/20
4 LDW20-SS244 20F0359-04 Sediment 06/19/20
5 LDW20-SS243 20F0359-05 Sediment 06/19/20
6 LDW20-SS269 20F0359-06 Sediment 06/19/20
7 LDW20-SS261 20F0359-07 Sediment 06/19/20
8 LDW20-SS255 20F0359-08 Sediment 06/19/20
9 LDW20-SS250 20F0359-09 Sediment 06/19/20
10 | LDW20-SS245 20F0359-10 Sediment 06/19/20
11 [ LDW20-SS222 20F0359-11 Sediment 06/19/20
12 | LDW20-SS223 20F0359-12 Sediment 06/19/20
13 | LDW20-SS226 20F0359-13 Sediment 06/19/20
14 | LDW20-SS230 20F0359-14 Sediment 06/19/20
15 | LDW20-SS235 20F0359-15 Sediment 06/19/20
16 | LDW20-SS238 20F0359-16 Sediment 06/19/20
17
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LDC Report# 48785E21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Duwamish AOC4

LDC Report Date: August 19, 2020

Parameters: Polychlorinated Dioxins/Dibenzofurans
Validation Level: Stage 2B

Laboratory: Analytical Resources, Inc.

Sample Delivery Group (SDG): 20F0359

Laboratory Sample Collection
Sample Identification Identification Matrix Date
LDW20-SS244 20F0359-04 Sediment 06/19/20
LDW20-SS243 20F0359-05 Sediment 06/19/20
LDW20-SS244DUP 20F0359-04DUP Sediment 06/19/20
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in accordance
with the Final Lower Duwamish Waterway Quality Assurance Project Plan for Remedial
Design of Upper Reach: Pre-Design Investigation (May 2020) and a modified outline of the
USEPA National Functional Guidelines (NFG) for High Resolution Superfund Methods Data
Review (April 2016). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method
1613B

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

The following are definitions of the data qualifiers utilized during data validation:

J (Estimated): The compound or analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation.

U (Non-detected): The compound or analyte was analyzed for and positively identified
by the laboratory; however the compound or analyte should be considered not
detected at the reported concentration due to the presence of contaminants
detected in the associated blank(s).

uJ (Non-detected estimated): The compound or analyte was reported as not detected
by the laboratory; however the reported quantitation/detection limit is estimated due
to non-conformances discovered during data validation.

R (Rejected): The sample results were rejected due to gross non-conformances
discovered during data validation. Data qualified as rejected is not usable.

NA  (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected compound or analyte in the associated
sample(s) was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been qualified.

Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is due to a
laboratory deviation from a specified protocol or is of technical advisory nature.
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I. Sample Receipt and Technical Holding Times

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for samples in this SDG were reported between 8.8°C and 13.2°C upon
receipt by the laboratory. Since the samples were received the same day that they were
collected, time did not allow for sufficient cooling of the samples, therefore no data were
qualified.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
unlabeled compounds and less than or equal to 35.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were within
the QC limits for unlabeled compounds and labeled compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration results were within the QC limits for unlabeled compounds
and labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria.
V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were found
in the laboratory blanks with the following exceptions:
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Extraction Associated
Blank ID Date Compound Concentration Samples
BIG0062-BLK1 07/09/20 1,2,3,4,6,7,8-HpCDF 0.0645 ng/Kg All samples in SDG
1,2,3,4,6,7,8-HpCDD 0.319 ng/Kg 20F0359
OCDF 0.727 ng/Kg
OCcDD 2.68 ng/Kg

Sample concentrations were compared to concentrations detected in the laboratory blanks.
The sample concentrations were either not detected or were significantly greater than the
concentrations found in the associated laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.

VIl. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>